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South Dakota State Universi ty 
Brookings , South Dakota 
Department of Animal Science 
Agricultural Experiment S tation 
A . S .  Series 71-16 
Dry and High-Moisture Grain Fed Whole or Rolled With 
Hay or Haylage in Cattle Finishing Diets 
J .  D .  Burkhardt and L .  B .  Embry 
In a previous experiment (A. S .  Series 70-20 ) , steers were fed dry or recon­
s ti tuted high-moisture corn grain , whole or rolled , at 1 lb . per 100 lb . of body 
weigh t with alfalfa-brome hay or reconstituted haylage to appetite from weights 
of about 500 to 825 lb . Higher rates of gain with lower feed requirements were 
ob tained with high-moisture corn and haylage than from dry corn and hay . The 
greatest b enefi ts from the moist feeds resulted when high-moisture corn and hay­
lage were fed together . There appeared to be a sligh t  advantage for rolling 
the corn under these condi tions of limited grain and full-fed roughage . 
The cattle were also used in a finishing experiment where diet treatments 
were the same as during the growing experiment , except the roughage portion of 
the diet was limited to low levels wit� corn grain full-fed . This finishing 
experiment is reported herein . 
Procedures 
One hundred twenty-eight yearling steers were used in this experiment . They 
were randomly allotted after stratifying on basis of weight . Experimental diets 
were dry or high-moisture corn grain fed whole or rolled wi th alfalfa-brome hay 
or reconstituted haylage . Each of the eight treatments was replicated twice 
with eight animals per pen.  
The dry corn contained an average of  12 . 0% moisture . The high-moisture 
corn was from the same source wi th water added , resulting in an average moisture 
content of 21 . 9% .  The corn was stored in an oxygen-limiting silo by means of 
an auger with water being added at several points as it was augered into the 
structure . This method has been used other times to obtain grain with about 
28% moisture . However , the moisture content was considerable less this time . 
Rolling of both dry and high-moisture corn was just prior to feeding . A roller 
mill having corrugated rollers 10 inches in diameter wi th about 10 corrugations 
per inch was used to roll the grain . The dry grain was rolled to a medium degree 
of fineness while the high-moisture grain was rolled to produce a flattened kernel 
with a minimum amount of fine material . 
The hay was a baled alfalfa-brome mixture and chopped with a forage chopper. 
The average moisture content was 1 3 . 0% .  Haylage was reconstituted from the same 
source of baled hay . I t  was chopped in the same manner as the dry hay and was 
blown into an oxygen-limiting silo� Water was added at the forage chopper and 
at the b lower resulting in the moisture content averaging 48 . 4% .  
All cattle were fed hay or haylage at the rate of about 1 . 5  lb . dry matter 
per head daily with the appropriate type of corn being fed to appetite . About 
2 weeks were used to change from the previous high-roughage diet to the high­
concen tra te one . A 32% protein supplement was fed at the rate of 2 lb . per head 
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daily . The supplement was a soybean meal-corn-urea type supplement with added 
chlortetracycline and vitamin A to furnish 70 mg. and 20 , 000 I . U . , respectively , 
per head daily . Urea was included at 3% of the supplement . Feeding was once 
daily in outside paved pens . 
The experiment was terminated after 105 days . Carcass data were obtained 
and livers and rumens were examined for abnormalities . 
Results 
Average daily gain for cattle fed dry rolled corn was about the same as for 
those fed the high-mois ture grain ( 2 . 64 vs . 2 . 67 lb . ) . Differences that exis ted 
between various forage and grain preparation treatments with dry or high-mois ture 
corn were not large or consis tent . Differences in feed efficiency between dry 
and high-mois ture corn were also small , but feed requirements were consis tently 
lower for cattle fed high-mois ture grain. Other research at this s tation has 
shown only small differences between dry and high-mois ture corn fed wi th low 
levels of roughage . Research at other s tations has indicated a 26 to 30% moisture 
level is mos t  desirable for maximum b enefits from high-mois ture corn . The corn 
used in this experiment contained somewhat less (21 . 9%) . 
Only in the case of dry corn fed with haylage was there any appreciable 
difference in rate of gain between whole and rolled corn ( 5 . 8%) . Feed require­
ments were slightly , but consis tently , lower for cat tle fed rolled corn , amounting 
to an average of 4 . 1% .  The advantage was primarily from a reduction in corn 
requirements .  Therefore , processing cos ts which exceed this value as percent 
of the price of corn are not likely to be economical under condi tions as in this 
experiment . 
S teers fed the recons tituted haylage gained at a slightly fas ter rate than 
did those fed dry hay , except when fed dry whole corn .  Feed requirements were 
slightly less ( 3 . 4%) for cattle fed diets with haylage . This percent change 
is small ,  but i t  represents the improvement in total feed requirements from the 
haylage which made up only about 10% of the die t dry matter .  
An U . S . D . A .  beef grader placed the carcass grades on the animals after about 
an 18-hour chill . There appeared to be no consis tent effect on carcass grade 
b etween treatments imposed in this experiment . Dressing percentage also did 
not vary appreciably between treatments . 
Also upon slaughter , rumens were examined for papillae matting , thickness 
of rumen wall and hair accumulation . These parameters were scored from 1 to 
4 with 1 representing normal condi tions . Color was scored from 1 to 3 with a 
higher number representing a darker color . While these scores are very subjective , 
they give some indication of the changes brough t about by the diets . 
There appeared to b e  only small differences in the rumen characteris tics 
s tudied b etween animals fed rolled or whole corn grain . Cattle receiving haylage 
had higher values for color and papillae mat ting . Animals receiving high-mois ture 
grains tended to have darker rumen walls . 
Incidence of abscessed livers amounted to 31 livers or about 24% . Twenty­
one of the abscessed livers were from cattle receiving rolled corn . Mois ture 
content of the corn grain or hay did not appear to influence the incidence of 
abs cessed livers . 
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There were only small differences in rate of gain and feed efficiency between 
whole and rolled corn in this experiment where alfalfa-brome hay or haylage was 
fed at 1 . 5  lb . dry matter daily after getting on full feed with a full feed of 
dry or high-mois ture corn . 
There appeared to be no benefits from rolling ei ther high-mois ture or dry 
corn grain in the experiment on basis of average daily gain . Feed requirements 
were slightly lower for rolled grain die ts amounting to 4 . 1% , primarily as corn . 
In mos t  ins tances , s teers fed the reconstituted haylage gained slightly 
fas ter with slightly lower feed requirements ( 3 .4%) than those fed dry hay . This 
represents the change in total feed requirements from the haylage which made 
up only about 10% of the die t .  
There was essentially no difference i n  any o f  the carcass parameters measured 
in this experiment . R1.llllen characteris tics examined indicated more papillae matting 
and darker color for the haylage-fed cattle than for s teers fed hay . Also , high­
mois ture corn grain tended to produce darker rumen walls . 
In s teers fed rolled grain, the incidence of abs cessed livers was twice 
as high as for those fed whole grain . �ois ture content of the roughages or grain 
appeared to have no effect on the incidence of abscessed livers . 
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Table 1 .  Processing Methods and Mois ture Content for Grain and Forage in Cattle Die ts 
( July 16 , 1970-0ctober 29,  1970 - 105 days) 
Dry corn High-moisture corna 
Whole Rolled Whole Rolled 
Hay Hay��---Jl�--_l!c!ylage 
__
_ 
ll_a_y� ____ H�ylaze _ _ _ _ _ !lay _ Haylage 
Number of animals 16 
Init . shrunk wt . , lb. 828 
Final shrunk wt . ,  lb. 1109 
Avg .  daily gain, lb. 2 . 6 6  
Avg . daily feed , lb. (air-dry) 
Corn 20 . 12 
Hay or haylageb 2 . 67 
Supplement 2 . 0 2  
Total 24 . 81 
Feed/ 100 lb.  gain , lb. ( air-dry) 
Corn 754 
Hay or haylage 100 
Supplement 76 
oo Total 930 
Dressing percent 6 2 . 0  
Conformationc 21 . 0  
Marblingd 4 . 9  
Carcass gradeC 18 . 7  
Kidney fat , % 2 . 8  
Colore 1 . 6  
Matting£ 1 . 2  
Hairf 1 . 0  
Papillaef 2 . 9  
Abs cessed livers 2 
16 
818 
1087 
2 . 55 
18 . 99 
2 . 34 
2 . 0 2  
23 . 35 
744 
91 
79 
914 
6 3 . 0  
21 . 0  
5 . 5  
1 9. 6 
3 . 2  
3 . 3  
1 . 5  
1 . 0 
2 . 5  
2 
16 
823 
1094 
2 . 58 
18 . 5 5  
2 . 64 
2 . 0 2  
23 . 21 
718 
102 
78 
8 98 
6 2 .  6 
21 . 3  
5 . 4  
19. 1 
3 . 0 
1 . 5  
1 . 2  
1 . 0  
2 . 5  
6 
16 
819 
1111 
2 . 78 
19.14 
2 . 44 
2 . 0 2  
23 . 60 
689 
87 
72 
848 
62 . 7  
21 . 3  
4 . 8  
18 . 6  
2 . 8  
3 . 3  
1 . 5  
1 .0 
2 . 8  
5 
a S tored in Harves tore , A .  O .  Smith Harves tore Products , Inc . 
16 
82 9 
1105 
2 . 62 
18 . 96 
2 . 62 
2 . 02 
23 . 60 
722 
99 
77 
898 
6 2 . 1  
21 . 1  
5 . 3  
1 9. 1 
2 . 9  
1 . 8  
1 . 2  
1 . 0  
2 . 6  
5 
b Includes hay or haylage required to get animals on higher concentrate diet . 
c Good = 17; Choice = 20 . Graded to one-third of a grade .  
d Slight , 4 ;  small , 5 ;  modes t ,  6 .  
16 
821 
1103 
2 . 68 
18 . 97 
2 . 35 
2 . 02 
23 . 34 
706 
91 
75 
872 
6 2 . 7  
21 . 3  
5 . 4  
19. 1 
3 . 0  
3 . 5  
1 . 3  
1 . 4 
2 . 6  
1 
e Higher number represents a darker color . 
f 1 = normal conditions . Higher number represents an increase in the characteris tics . 
16 
817 
1096 
2 . 65 
18 . 6 2  
2 . 60 
2 . 02 
23 . 24 
702 
98 
76 
876 
6 3 . 0  
21 . 3  
5 . 2  
19. 0 
2 . 9  
2 . 4  
1 . 5  
1 . 0  
2 . 5  
4 
16 
818 
1107 
2 . 75 
18 . 73 
2 . 41 
2 . 02 
23 . 16 
6 80 
88 
73 
841 
62 . 5  
21 . 2  
5 . 6  
19. 5 
3 . 4  
3 . 3  
1 . 5  
1 . 0 
2 . 5  
6 
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South Dakota State University 
Brookings , South Dakota 
Department of Animal Science 
Agricultural Experiment S tation 
A.S.  Series 71-17 
Drought-Damaged Corn Silage for Growing Beef Calves 
Richard M .  Luther and Jacob Fredriksona 
One hundred thirty-six s teer calves averaging 440 lb . were used in a 56-
day trial to s tudy the value of supplementing drought-damaged corn silage with 
protein and energy . The silage contained only about 8 bushels of grain per acre 
and was harves ted in mid-Augus t at 30% dry matter . I t  was stored in a 71-ton 
s tack , covered with a plas tic cover and sealed with earth around the bottom .  The 
s tack was o pened for feeding in January. Percentages of protein and nitrate 
nitrogen ( dry basis ) were 11. 7 and 0 . 24 at ensiling . The four treatments ( 34 
s teers each) were 1 or 2 lb . of supplement ( 32% protein) per head daily each 
with 2 levels of corn grain .  The supplements supplied 350 mg . each o f  chlortetra­
cycline and sulfamethazine and 30 , 000 I . U .  vitamin A per s teer daily . 
The drought-damaged corn s ilage used in this trial appeared to be in very 
good condition throughout the s tack. "Normal" silage was not available for com­
parison. However , the performance of �attle fed the lower level of protein and 
energy was similar to that observed in other s tudies with silage properly supple­
mented and containing more corn grain .  The addition of corn grain to the diet 
reduced silage consumption and increased gains at either level of protein supple­
mentation. The additional corn fed with 1 lb. of pro tein increased gains 9% 
and with 2 lb.  of protein 14% over the low energy level . The extra pound of 
protein improved gains 13% with the low level of corn and 18% with the medium 
level. 
Data from this and other s tations indicate that drought-damaged corn silage 
when properly supplemented has a feed value that closely approximates that of 
normal corn silage . These results suggest that protein-energy ratio may be important 
for growing beef calves fed high-silage diets. 
a Research Manager and Superintendent , respectively , Southeast South Dakota Experiment Farm , Beresford , South Dakota . 
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Supplements to Drought-Damaged Silage 
Avg . daily gain , lb . 
Avg . daily feed , lb .  
Silage (wet basis)  
Corn 
Supplement 
Hay and oatsa 
Total 
Feed per 100 lb . gain , lb . 
S ilage (wet basis) 
Corn 
Supplement 
Hay and oatsa 
Total 
a Used to s tart cattle on feed . 
Protein 
1 lb . /s teer/ day 
Low Medium 
Ener gy Energy 
1. 92 2. 10 
23. 5 5  20 . 59 
2 . 6 3  4 . 83 
1 . 00 1 .00 
0 . 15 0 . 15 
27. 33 26. 57 
1225 981 
137 229 
52 47  
7 7 
1421 1264 
10 
Supplement 
2 lb. /steer/day 
Low Medium 
Energy Ener.EY_�-
2 . 17 2 . 4 8  
23. 55 20. 6 7  
2 . 6 3  4. 83 
2. 00 2 . 00 
0 . 15 0 . 15 
28. 33 27. 6 5  
1083 832 
121 1 94 
92 80 
6 6 
1302 1112 
South Dakota State Universi ty 
Brookings , South Dakota 
Department of Animal Science A . S . Series 71-18 
Pine Sawdust as a Roughage Replacement in Feeder Cattle Die ts 
A. L. S lyter and L .  D. Kams tra 
Eight lots , five or six heifers each , (42 heifers total) were fed one of 
four diets for 119 days to s tudy the effect of sawdust inclusion in a gro wing 
die t on the performance of feeder calves.  The die ts were alfalfa-concentrate, 
sawdus t-concentrate , corn silage and sawdus t si lage. (See tab le 1 for specific 
diet composition) . Trace mineral salt and dicalcium phosphate were fed free 
choice and vitamin A was supplemented to provide a calculated 10 , 000 to 12 , 000 
I . U. per head per day. Brome-alfalfa loose hay was provided for the first week 
during adaptation to the experimental diets. 
Average daily gains are shown in tab le 2 .  A marked decrease in consumption 
of the sawdust-concentrate diet was noted preceding the March 16 , 197 1 ,  weigh 
date and was accompanied by negative weight gains ( figure 1) for heifers on this 
diet during this particular period . During this period sawdust was obtained 
from a different source at the mill and as a result was finer in particle size 
and lower in mois ture , thereby increasi�g the actual dry matter from sawdust 
in the diet. A return to the original sawdust source resulted in a return to 
normal consumption and greatly improved average daily gains for this ration fol­
lowing this period as shown in figure 1 .  Heifers fed sawdust-corn silage were 
the mos t  effic ient ( table 2) in dry matter utilization followed by those fed 
alfalfa-concentrate or corn silage. 
These results indicate possib le use of sawdust as a partial roughage replace­
ment in growing diets for calves .  Additional s tudies are needed to determine 
optimum levels , particle size and types of diets for bes t use of pine sawdust 
as a feeds tuff. 
Prepared for the Fifteenth Annual Cattle Feeders Day , October 1, 19 71. 
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Table 1 .  Percentage Composition of Die ts 
Ground corn 
Ground alfalfa hay 
SBOM 
Sawdust 
Corn silage 
Avg . percent mois ture 
Avg . percent crude protein 
(dry basis )  
Diet 
Alfalfa- Sawdus t- Corn 
concentrate concentratea silage 
75 . 0  6 7 . 0  
20 . 0  
5 . 0 13 . 0  4 . 8  
20 . 0  
9 5 . 2  
15 . 0  20 . 6  59 . 2  
13 . 5  14 .9  11. 0  
Sawdus t­
corn 
silageb 
6 . 7  
23 . 3  
70 . 0  
63 . 2  
12 . 6  
a Sawdus t ,  as received, was mixed with each 1, 000 lb . batch of feed as fed . 
b Sawdust ,  6 5  percent mois ture , was mixed with corn silage at the time of 
ensiling . 
Table 2 .  Pine Sawdust as a Roughage Replacement in Feeder Cattle Diets 
Number of heifers 
Initial shrunk wt . ,  lb . 
Final shrunk wt . ,  lb . 
Avg . daily gain , lb . 
Avg . daily f ee d ,  lb . 
Feed/ cwt . gain ,  lb . 
As fed basis 
Dry basis 
Alfalfa­
concentrate 
10 
466 . 5  
658 . 0  
1. 6 5  
13 . 85 
840 
714 
Diet 
Sawdust­
concentratea 
10 
468 . 5  
578 . 0 
0 . 92 
11. 58 
1287 
1022 
Corn 
silage 
11 
465 . 9  
6 10 . 2  
1. 2 1  
2 1 . 4 5  
1779 
726 
Sawdust­
corn 
silage 
11 
470 . 9  
594 . 7 
1. 04 
19 . 37 
186 2  
685 
a Sawdus t supplied courtesy of Homes take Sawmill , S pearfish , South Dakota . 
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Figure 1. Average weights during feeding period. 
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South Dakota State University 
Brookings , South Dakota 
Department of Animal Science 
Agricultural Experiment Station 
Weaning Age and Management Sys tems 
for Fall Born Beef Calves 
William McCone 
A.S .  Series 71-19 
Twenty-eigh t  regis tered Angus and Hereford cows calved in Septe mber , 1970 .  
The cows calved on pas ture and remained on pas ture until late November. From 
November 10 to December 28  the cows were b red for 1971 and s tarted on a self­
fed diet. The remaining 14 , or one-half of the calves , were allowed to continue 
nursing the cows , but the calves also had access to a calf creep with the same 
diet used for the weaned calves . At the s tart of the experiment the calves were 
rando mly divided by sex ,  breed and age. At this time , Decemb er 30 , 1970 , the 
average age of all calves was 106 days and they averaged 218 lb . in weight. 
Both manage ment sys tems produced 205-day-old calves that were in  thrifty 
condition and of  desirable weights. The rate of gain for each group was very 
similar in that the calves left nursing their mothers gained 2.22 lb . per h ead 
daily and the earlier weaned calves gained 2 .24 lb . per head daily. One of the 
obj ectives of this trial was to obtain data which would indicate if a fall born 
calf should be weaned early and depend on gains from a creep feed or if it  is 
desirable to feed a nursing cow the extra required amount to provide milk for 
a calf.  This experiment showed that the total feed cost  was $42.6 8  for a cow 
and her calf which had b een weaned early. Total feed cos t to winter a cow and 
her nursing calf was $44 .31. The relatively small difference in winter feed 
cos t was $ 16 3  less for a cow and her cal f  which was weaned early as compared 
to a cow with a nursing calf. 
The diet used and self-fed to all calves of both groups was as follows : 
Cracked shelled corn 
Rolled oats 
Wheat bran 
32% protein pellets 
Chopped brome-alfalfa hay 
Total mixture 
Pounds 
700 
450 
200 
250 
400 
- 2 , 000 
Prepared for the Fifteenth Annual Cattle Feeders Day , October l, 19 71. 
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Table 1 .  Weaning Age and Management Sys tems for Fall Born Beef Calves 
( 19 70-71) 
Calf Data 
----
Lot number 
No. calves (bulls + heifers in each lot )  
Age i n  days a t  s tart 
Days on trial (Dec. 30 to  April 8) 
Age in days at finish 
Avg. initial weigh t ,  lb . 
Avg. final weight ,  lb. 
Avg. total gain, lb. 
Avg. daily gain, lb. 
Avg. daily feed , lb. 
Creep feed per cwt. gain, 
Creep feed cos t  per cwt. 
Creep feed cos t per cal f ,  
Number o f  cows 
Avg. age of cows (years) 
Avg. ini tial weight ,  lb. 
Avg. final weight , lb. 
Weight loss per head , lb. 
Avg. daily feed , lb. 
Brome alfalfa hay 
Corn silage 
lb . 
calf gain , 
$ 
Feed cos t  per cow for 99  days , $ 
$ 
Cow Data 
Calves 
nursing cows 
1 
14 
1 07 
99  
2 06 
216 
436 
220  
2 . 22 
6 . 99 
314 . 42 
7. 54 
16 . 59 
Cows 
nursing calves 
14 
5 . 9  
1 085 
1 06 6  
19 
17. 6 
26 . 0  
27.  72 
Calves 
weaned 
2 
14 
105 
99 
2 04 
219 -
441 
222 
2 . 24 
11 .00 
490. 82 
11 . 78 
26 . 1 5  
Dry 
cows 
14 
6 . 9 
1 094  
1 001 
9 3  
16 . 7  
none 
16 . 5 3 
Feed prices : Brome alfalfa hay , $20. 00 per ton; corn silage , $8 . 00 per ton; 
creep feed , $2 . 4 0  per cwt . 
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S outh Dakota S tate University 
Brookings, South Dakota 
Dep artment of Animal Science 
Agricultural Experiment S tation 
A.S . S eries 71-20 
Urea vs . S oybean Meal During Feedl ot 
Adaptation and Later Growing and Finishing 
J .  D. Burkhardt and L .  B .  E mbry 
Urea is a common ingredient in cattle die ts. While this nonpr otein nitrogen 
compound is a satisfactory s ource of supplemental protein in many cattle diets , 
there are limitations as to levels in the die t and conditions of use . The primary 
basis f or the use of urea as a substitute f or conventional high-protein ingredients 
is the lower cost for protein supplementation .  
One pr ob lem ass ociated wi th the use o f  high levels of urea in cattle diets is 
that a peri od of adaptat i on to  urea is involved during which weight gains are 
reduced.  I t  has frequently been shown t o  be b eneficial to include protein, minerals , 
vitamin A and antibi otics at higher levels during a period of feedlot  adaptation 
(3 to  4 weeks) than commonly fed during later growing and finishing periods . Since 
type and perhaps level of supplementation would be changed following a period of 
feedlot adap tation under this sys tem of feeding , it would appear that adaptation 
t o  urea supplementati on might be accomplished during this t ime by use of low levels 
of urea with conventi onal high-protein ingredients or by higher levels of total 
protein s upplementat i on. 
The obj ectives of this experiment were to  c ompare urea and s oybean meal 
as supplemental protein to a diet of corn silage and corn grain , dry or high­
mois ture, during feedlot adaptation and later growing and finishing . A high urea 
supplement was fed alone and in combination wi th s oybean meal giving two s ources 
and two levels of protein during the ini tial 4-week feedlot adaptation period . 
There appeared to  be no interacti ons between type of protein supplementation 
and high-mois ture or dry grain fed whole or rolled. Therefore, the part of the 
experiment pertaining to mois ture content of  the c orn and processing method is 
rep orted elsewhere (A.S . Series 71- 2 1) . 
Procedures 
One hundred twenty-eight steers were used initially in this experiment .  
They were fed alfalf a-brome hay for  a peri od o f  10 days after arrival bef ore 
ini tiating the experiment . They were allotted into 16 pens of  8 each on the 
basis of weigh t . 
E xperimental diets consis ted of  dry or high-mois ture corn grain fed whole 
or rolled making up four grain treatments. Four pr otein supplement treatments 
as follows were used wi th each of the grain treatments : 
1 .  2 lb . 32% s oybean meal (SBOM) supplement during f�edlot adaptation 
and later growing and finishing . 
2 .  Same as 1 except 2 lb . SBOM-corn mix ( 32% protein) also fed during feedlot 
adap tation (4  weeks ) . 
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3 .  1 lb . 64% urea supplement during feedlot adaptation and later growing 
and finishing . 
4 .  Same as 3 excep t 2 lb . SBOM-corn mix ( 32% protein) also fed during feedlot 
adaptation (4  weeks ) . 
Ingredient composition of the protein supplements is shown in table 1 .  The 
diets were composed of 20 lb . corn silage initially , the appropriate amount and 
kind of protein supplement and corn grain fed to appeti te . The cattle were started 
on feed with the full allowance of corn silage and 2 lb . daily of protein supple­
ment or protein supplement and corn . The concentrate portion of the diets was 
increased 1 lb . per head daily to a full feed wi th the appropriate level of protein 
supplementation b eing reached before including corn .  
After 2 9  days , the 2 lb . of SBOM-corn mix was discontinued in supplementation 
treatments 2 and 4 .  Good quality corn si lage stored at harvest in a concrete 
s tave silo was fed at 20 . lb . daily for 14 7 days . Thereafter , corn silage stored 
in a pile over winter and then b lown into a concrete s tave silo was fed at 10 lb . 
daily until the end of the experiment . This silage had undergone considerable 
fermentation and heating , but i t  was consumed at the 10 lb . level without any 
apparent problems . 
The experiment was terminated after a to tal of 230 days . Only the parts 
of  the experiment pertaining to the level and type of protein supplementation 
are presented in this report . 
Results 
Feedlot Adaptation 
Results of the 29-day feedlot adaptation phase and accumulated daily gains 
on a filled basis by weigh periods during the 230 -day experiment are shown in 
table 2 .  The lowes t rate of gain ( 2 . 59 lb . )  was obtained when feeding the urea 
supplement ( 64% protein) at 1 lb . per head daily . S teers fed 2 lb . of the soybean 
meal-corn mix ( 32% p rotein) in addition to 1 lb . of the urea supplement gained 
0 . 25 lb . more daily than s teers fed only 1 lb . of the urea supplement . Rate 
of gain for this group was about the same as for those fed 2 lb . of 32% protein 
s oybean meal supplement . This would indicate no added advantage of the urea 
supplement in addition to 2 lb . of the soybean meal supplement .  On the other 
hand , an additi onal 2 lb . of the SBOM-corn mix resulted in 0 . 23 lb . more daily 
gain than for 2 lb . of the 32% all-vegetable protein supplement . Apparently , 
the higher level of  protein ( 14 . 7  vs . 10 . 9%) was beneficial during this time . 
Feed efficiency data reflect the higher rates of gain since total feed intake 
was largely controlled during this 4-week period . 
Accumulative gains to date , shown in tab le 2 ,  show that rate of gain was 
improved more for cattle fed 1 lb . of the urea supplement than for the other 
groups during the s econd period of the experiment . Apparently adaptation to 
the high level of urea ( 16%  of the supplement) had occurred by the end of the 
s econd weigh period (29 to 57 days ) . Rate of gain was not much different at 
85 days for the various supplement groups excep t for the group fed 4 lb . of the 
32% all-vegetable supplement for the first 4 weeks which was s till gaining at 
a fas ter rate . 
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Growing and Finishing 
Feedlot performance of cattle fed the vari ous supplements f or the 230-day 
experiment is shown in table 3. These results sh ow no advantage over the t otal 
experiment fr om feeding 2 lb . of the SBOM-corn mix during the first 4 weeks of 
the experiment in addition t o  the 1 lb. of 64%  protein urea supplement . However , 
i t  would seem reas onable t o  assume that calves gaining 0 .25 lb . more daily during 
this feedlot adap tation period were suffering less from s tress and would be less 
sus ceptib le to disease problems during this time. 
Calves fed 2 lb . of the 32% SBOM supplement thr oughout the experiment gained 
only slightly more than those f ed the urea supplement. Differences in feed require­
ments for these groups were als o small. I t  would appear theref ore that urea , as 
the major supplemental protein to finishing die ts c omp osed of c orn grain with 
a limited amount of corn silage , is as s atisfact ory as s oybean meal after the 
initial adaptation t o  urea has been accomplished. 
Steers fed an additional 2 lb. of 32% pr otein supplement from s oybean meal 
and corn during the firs t 4 weeks of the experiment gained only slightly more than 
thos e  fed 2 lb . of the s oybean meal supplement throughout the experiment .  Feed 
requirements were als o  only s ligh tly less f or the s teers fed the larger amount 
of protein supplement . However ,  thes e  small differences show that the advantage 
after 4 weeks was retained thr ough out the experiment. This would indicate a 
beneficial effect of higher levels of protein supplementation during the first 
few weeks in the feedl ot f or calves than what is now commonly used. 
S ummary 
Levels of urea fed in this experiment ( 1  lb . supplement with 16% urea fed 
with or without 2 lb . of 32% protein s oybean meal-c om supplement) did not appear 
t o  b e  efficiently utilized under conditions of the experiment in c omparison t o  
s oybean meal by calves during the first 4 weeks in the feedlot .  
Following the initial adaptati on to urea , there were only small differences 
between urea and s oybean meal as the supplemental pr otein to the finishing diets 
of corn grain with limited corn silage. 
Results indicated that a higher level of pr otein supplementation during 
the first few weeks in the feedlot than commonly used may be b eneficial from 
the s tandpoint of early weight gains and feed efficiency. These advantages appeared 
to be retained during later growing and finishing . 
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Ingredient 
Corn 
Soybean meal 
Urea 
Ground limes tone 
Trace mineral salt 
Potassium chloride 
Sodium sulfatea 
Additivesb 
Table 1. Protein 
- 4 -
Supplement 
32% 
SBOM 
s upplement 
20.00 
69. 25 
4 .00 
4 .00 
2.00 
0 . 75 
Composition 
64% 
urea 
s upplement 
20 .00 
40.50 
16 .00 
8 .00 
8.00 
4 .00 
3.20 
0.30 
32% 
SBOM-corn 
mix 
34 .30 
65 . 70 
a Added to supply 1 part sulfur to 10 parts nitrogen from urea . 
b Includes vi tamin A and die thyls tilbes trol to furnish 20,000 I.U. and 10 mg. 
per head per day , respectively . Chlortetracycline-sulfamethazine premix was 
included at 350 mg . per head per day for the first 29 days and then deleted 
from supplement and replaced by 70 mg . •chlorte tracycline per head per day. 
19 
- 5 -
Table 2. Feedlot Adaptation of Steers Fed Urea or Soybean Meal Protein Supplements 
( January 6 ,  19 71-February 4 ,  19 71 - 29 days) 
Number of animals 
Ini t. filled wt., lb. 
Wei ght , Feb . 4 ,  lb. 
Avg. daily gain, lb . 
Avg.  daily feed , lb . 
Corn silage 
Corn grain 
Supplement 
Special supplement ( 32 %  SBOM) 
Total 
Feed /100 lb . gain , lb . 
Corn silage 
Corn grain 
Supplement 
Special supplement ( 32 %  SBOM) 
Total 
Protein in dry diet 
during feedlot adaptation , % 
Type and Level of Protein S upplement 
1 lb . 64% 
urea 
and 
1 lb . 2 lb . 32 % 
6 4% urea SBOM 
32 
509 
584 
2.59 
19 . 31 
6 .4 6  
0 .9 7  
26 .74 
750 
249 
37 
1036 
11 .60 
32 
504 
586 
2 .84 
19.31 
4 .55 
0 .9 7  
1.90 
26. 73 
695 
160 
34 
67 
9 56 
15.15 
32 
509 
593 
2.89 
19 .31 
6 .0 3  
1 .9 3  
27.27 
6 78 
210 
6 8  
9 5 6  
10.90 
31a 
505 
59 5 
3.11 
19 .33 
3.15 
1.9 3  
1.90 
26.31 
626 
100 
6 2  
6 1  
849 
14 .70 
Accumulated gain to date 
March 4 ( 5 7  days) 
April 1 ( 85 days ) 
April 29 (113 days ) 
May 27  ( 141 days ) 
June 24 (169 days ) 
July 22 ( 19 7  days ) 
August 19 ( 225 days) 
August 24 (230 days) 
during growing and finishing ( filled wt. basis) 
2.96 
a One steer died from pneumonia. 
2.79 2.87 
2 .79 2 .71 
2.9 8  2 .94 
2 .9 7  2 .9 4  
2.85 2 .73 
2 .82 2.76 
2 .77 2.69 
2. 80 2. 77 
20 
2.79 
2 .90 
2.9 7  
2 .  72 
2 .86 
2.77 
2.83 
3.16 
2.92  
2.96 
3.00 
2 .88 
2.98  
2 .85 
2.87 
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Tab le 3 .  Urea or Soybean Meal Supplements in 
Growing-Finishing Cattle Diets 
( January 7, 1971-August 25 , 1971 - 2 30 days) 
Type and Level of Protein S upplement 
1 lb . 64% 
Feedlot Adaptation 
Growing-Finishing 
Number of  animals 
Initial shrunk wt . ,  lb . 
Final shrunk wt . ,  lb . 
Avg . daily gain, lb . 
Avg . daily feed , lb . 
Corn silage 
Corn grain 
Supplement 
Total 
Feed/ 100 lb . gain ,  lb . 
Corn silage 
Corn grain 
Supplement 
Total 
Dressing percent 
Conformationb 
Marblingc 
Carcass gradeb 
Kidney fat , % 
1 lb . 
64% urea 
1 lb . 
6 4% urea 
32 
50 9 
1124 
2 . 67 
16 . 5 1 
�4 . 16 
0 . 99 
31. 66 
6 18 
5 2 9  
37 
1184 
64 . 0  
22 . 7  
6 . 0  
20 . 0  
2 . 8  
urea 
and 
2 lb . 32% 
SBOM 
1 lb . 
64% urea 
318 
502 
1111 
2 . 64 
16 . 82 
13 . 77 
0 . 99 
3 1. 5 8  
6 36 
522  
37 
1195 
6 3 . 9  
22 . 5  
6 . 3  
20 . 3  
2 . 8  
a Two s teers died from pneumonia . 
b Good = 17; Choice � 20 . Graded to one-third of a grade . 
c Modest ,  6 ;  moderate , 7. 
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2 lb . 
32% SBOM 
2 lb . 
32% SBOM 
32 
50 7 
1135 
2 . 73 
16 . 5 1  
13 . 73 
1. 98 
32 . 22 
605 
502 
73 
1180 
6 3 . 6  
22 . 6  
6 . 3  
20 . 3  
2 . 8  
4 lb. 
32% SBOM 
2 lb . 
32% SBOM 
31a 
508 
1143  
2 . 76 
16 . 5 1 
13 . 36 
1. 98 
31. 85 
5 98 
483 
72 
1153 
6 4 . 0  
22 . 7  
6 . 8  
20 . 8  
2 . 8  
South Dakota S tate University 
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Dry and High-Mois ture Corn Fed Whole or Rolled With 
Corn Silage in Cattle Growing-Finishing Diets 
J .  D. Burkhard t and L .  B .  Embry 
One area o f  research in beef cattle feeding that is rece1v1ng maj or emphasis 
at this s tation is the comparative value of dry and high-mois ture grain under 
various conditions of use and the benefi ts of processing in comparison to feeding 
as whole grain . Previous research has involved levels of roughage and mois ture 
content of  the roughage (hay or haylage) . 
In this experiment , dry or high-mois ture corn grain was fed whole and rolled 
with a limited feed of corn silage with urea or soybean meal furnishing the supple­
mental protein . 
Procedures 
One hundred twenty-eigh t Hereford s teers initially were used in the experiment.  
Dietary treatments were dry or  high-mois ture corn fed whole or rolled with a limited 
feed of corn silage . Each of the four grain treatments was fed with urea or soy­
b ean meal as the supplemental protein using two levels of protein during the 
firs t 4 weeks of the experiment . The design resulted in four pens of  cattle fed 
each grain treatment . There was no evidence of any interactions between the 
grain and protein supplement treatments . Therefore , results from the protein 
supplements are reported s eparately (A. S .  Series 71-20) . 
The level of corn s ilage ( 71. 2% mois ture s tored in a concrete stave silo) 
was set at 20 lb . per head daily for the first 147 days . At this time , the original 
supply of silage was depleted and the s ilo was refilled with corn silage that had 
been stored in a pile without packing or cover . It had undergone extensive heat 
damage f rom fermentation and was rather dry ( 37. 7% mois ture) . The level of this 
silage was reduced to 10 lb . per head daily for the remainder of the experiment .  
The level o f  the drier s ilage resulted in nearly the s ame dry matter of corn 
silage intake as from the 20 lb . fed the firs t 147 days . 
The dry corn contained an average of 14.1% moisture . The high-mois ture 
corn was from the same source wi th water added , resulting in an average mois ture 
content of 25 . 7%.  The high-mois ture corn was s tored in  an oxygen-limiting silo 
by means of an auger wi th water being added at several points as i t  was elevated 
into the s tructure . Rolling of both dry and high-mois ture corn was jus t  prior 
to feeding . A roller mill having corrugated rollers 10 inches in diameter with 
about 10 corrugations per inch was used to roll the grains . The dry grain was 
rolled to a medium degree of fineness while the high-mois ture grain was rolled 
to produce a flattened kernel wi th a minimum amount of fine material . 
A 64% protein supplement with urea as the maj or supplemental protein and 
a 32% protein soybean meal supplement were fed at 1 and 2 lb . per head daily 
to furnish equal amounts of supplemental protein in the diets . Diethylstilbes trol , 
chlortetracycline and vitamin A were added to furnish 10 mg . ,  70 mg., and 20,000 
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I .U. per head daily , respectively , in the protein supplements. Dicalcium phosphate 
and trace mineral salt were offered free choice .  
The experiment was terminated after 2 30 days . Carcass data were ob tained 
and livers and rumens were examined for abnormalities . 
Results 
Average daily gains f or all the cattle fed dry or high-mois ture corn were 
the s ame ( 2 .70 lb ) .  When the dry corn was rolled , rate of gain was 0 .10 lb . 
less ( 3 .6%)  than for steers fed whole corn. Feed consump tion was als o s lightly 
less for s teers  fed the rolled dry corn resulting in similar feed efficiency 
b etween the whole and rolled dry grain. 
Rolling of the high-mois ture corn did not change the rate of gain in c om­
paris on t o  the whole grain. However ,  slightly less air-dry matter was c onsumed 
with the rolled corn diet , resulting in a small reduction in feed requirements 
( 2 .8%) as measured by forced-draft oven mois ture determinations . 
Previ ous research at this s tation Ras shown only small differences between 
dry and high-mois ture corn and the effect of rolling corn grain when fed wi th 
l ow levels of roughage ( 10% or les s )  as hay or haylage . Results of this experiment 
with the limited amounts of corn silage (ab out 36% air-dry matter) als o indicate 
essentially no difference between dry and high-mois ture corn or any appreciable 
advantage f or rolling . 
An U.S .D.A. b eef grader placed the carcass grades on the animals af ter ab out 
an 18-hour chill . There appeared to  be no consis tent effect on carcass grade 
between treatments imp osed in this experiment . Dressing percentage also  did 
not vary b etween treatments .  
Upon slaughter the rumens were examined for  abnormali ties . Animals receiving 
high-mois ture grains tended t o  have darker rumen walls . Cattle fed r olled c o rn  
als o appeared t o  have less free fluid in the rumen than did the cattle receiving 
whole corn .  While the observations are very subjective , they give s ome indicati on 
of the changes brought ab out by the diets . 
Incidence of abs cessed livers was qui te low in this experiment. Diets con­
tained about 36% corn silage , air-dry basis , and aure omycin was fed at 70 mg. 
per head daily . Under these conditions there were only eigh t  abs cessed livers ,  
or about 6%.  S ix of thes e  were from cattle receiving rolled corn . Mois ture 
content o f  the grain did no t appear to influence the incidence of abs cessed livers. 
Summary 
Res ults of this experiment showed only small differences between dry ( 14 .1% 
mois ture) or high-mois ture corn ( 2 5 .7%) when fed with a limi ted amount of c o rn  
s ilage (ab out 36% o f  the diet air-dry matter) . 
Feed consump tion and rate of gain were s ligh tly lower when the dry corn 
was rolled , but feed efficiency was ab out the same as for the whole corn. Steers 
fed high-mois ture rolled corn gained at the same rate as those fed wh ole corn . 
Feed consumption was reduced but feed requirements were sligh tly l ower (2 . 8%) in 
comparison to  high-moisture whole corn as determined by oven-dry mois ture. 
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Carcass characteris tics measured did not appear to be affected by mois ture 
content of the grain or by preparation of the grain. More abscessed l ivers were 
observed in cattle fed rolled grain. However , total incidence was low , amounting 
to about 6%.  
Table 1. Dry and High-Moisture Corn Fed Whole or Rolled With Corn Silage 
( January 7, 1971-Augus t 25 , 1971 - 230 Days ) 
Number of animals 
Init. shrunk wt., lb . 
Final shrunk wt., lb . 
Avg. daily gain , lb . 
Avg . daily feed , lb . (air-dry) 
Corn s ilage 
Corn grain 
Supplement 
Total 
Feed/100 lb . gain , lb . (air-dry) 
Corn s ilage 
Corn grain 
Supplement 
Total 
Dress ing percent 
Carcass gradec 
Kidney fat , % 
Abscessed livers 
Dry corn 
Whole Rolled 
3ob 32 
508 506 
1141 1116 
2 .75 2 .6 5  
8.26 8 .2 1  
13.18 12.50 
1.48 1.48 
22.92 22.19 
300 3 10 
478 472 
53  5 6  
8 3 1  838 
6 3 .8 6 3 .  7 
20 .2 20 .5 
2 .9 2 .7 
2 3 
High-mois ture corna 
Whole Rolled 
32 32 
508 504 
1129 1126 
2 .70 2 .70 
8.22  8 .23 
12 .4 1  11.83 
1.48 1.48  
22.11 21.54 
305 304 
460 437 
54 55  
819 796 
6 3  .9 6 4 .1 
20 . 4  20. 2 
2 .8 2 .7 
0 3 
a S tored in Harves tore, A. 0 .  Smith Harves tore Products , Inc. 
b Two s teers died from pneumonia. 
c Good = 17; Choice = 20 . Graded to one-third of a grade. 
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Levels of Diethylstilbes trol and Types of Protein Supplements 
in Ground Ear Corn Die ts for Finishing Cattle 
L .  B. Embry 
Results of  numerous experiments have shown that diethyls tilbes trol at 10 mg. 
daily in the feed or implanted at 30 to  36  mg . improves weigh t  gains and feed 
e fficiency of feedlot cattle. More recently it has been reported that feeding 
more than 10 mg. daily to heavier cattle results in further stimulation of weight 
gains and feed efficiency. Feeding of 20 mg. per head daily of diethylstilb es trol 
is now cleared f or feedlot cattle ab ove 750 lb . 
The response to diethylstilbes trol appears t o  b e  obtained wi th mos t  types 
of rations , although the degree may depend on the nutritional adequacy and energy 
content. There is s ome evidence that the value of urea in comparis on to preformed 
protein such as s oybean meal f or growing and finishing cattle is more favorable 
in the presence of diethyls tilbes trol .• 
Ground ear corn properly supplemented in protein , minerals and vitamin A 
f orms a rather simple and efficient diet f or finishing cat tle . Corn grain is 
lower in protein than most  other feed grains , and the cob is l ower in protein 
than mos t  commonly used roughages . Both the cob and grain are low in quali ty 
o f  protein as measured by amino acid requirements of  nonruminants. I t  would 
therefore appear that the value of urea in comparis on to s oybean meal and the 
b enefits of other supplements could be more readily determined with ground ear 
corn than with other commonly fed diets for cattle. 
This experiment was designed to compare s oybean meal , urea and a urea-dehydrated 
alfalfa mixture as protein supplements to ground ear c orn. Diethylstilbes trol 
was f ed at O, 10 and 20 mg. per head daily with each of the protein supplements. 
Procedures 
One hundred eight s teers were purchased f or the experiment .  After about 
1 month following arrival , they were allotted into 18 pens of 6 head each on 
basis of weight. Experimental treatments consis ted of s oybean meal , urea or 
urea-dehydrated alfalfa meal as protein supplements to a diet of ground ear corn. 
Each protein supplement was fed wi th 0 ,  10 or 20 mg. of diethylstilb es trol per 
head daily making up nine experimental treatments. Each of the treatments was 
replicated two times . 
The cattle were full-fed ground ear c orn once daily in outside paved pens . 
The protein supplements were formulated to  contain 38% protein and were fed at 
2 lb. per head daily. Ingredient composition of the protein supplement is shown 
in table 1 .  
The experiment was terminated after 170 days for one replicati on and 177 
days for the other. Carcass data were obtained and individual carcasses were 
weighed following about 48 hours in the cooler . 
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Results 
Results for each level of  die thyls tilb es trol with each of the protein supple­
ments are shown in tab le 2 .  Results for diethylstilbes trol with all protein 
supplements are shown in table 3 and for protein supplements at all diethylstil­
b es trol treatments in tab le 4 .  
Levels o f  Diethylstilbes trol 
The data in tab le 2 indicate that rate of gain when steers were fed either 
10 or 20 mg . of diethyls tilbes trol was not affected to any appreciable extent 
by the type of protein supplement fed with ground ear corn . Initial weight was 
not likely a factor in the response between the two levels of diethyls tilbestro l ,  
since the initial weight shown i s  a shrunk weight and the average weight o f  the 
cattle at the first 4-week weigh period was 786 pounds . 
The average daily gain for all control s teers was 2 . 33 lb . with 1 , 04 5  lb . 
feed per 100 lb . gain ( table 3) . Steers fed 10 mg . diethyls tilbes trol gained 
0 . 33 lb . more daily (14 . 2%) . They consumed 1 . 18 lb . more ground ear corn daily 
than control s teers and required 7 . 5% less feed per unit of gain . Rate of gain , 
feed intake and feed efficiency were about the same for the 10 and 20 mg . levels 
of diethyls tilb es trol in this experiment .  There was a good improvement from 
the 10 mg . level and feedlot performance was good for the ground ear corn diet 
for the weigh ts of cattle and number of  days involved .  
Since the cattle were fed the same number of days , those fed diethyls til­
bes trol were heavier at s laughter and had heavier carcasses . Dressing percent 
was slightly higher for the 20 mg . level of die thylstilbes trol .  Carcass shrink 
during the 48-hour chill was 9 or 10 lb . for all groups and the percent shrink 
varied only from 1 . 40 to 1 . 48% . 
Carcasses from cattle fed diethyls tilbes trol were rated slightly more firm,  
had less fat thickness and a larger loin eye . There were only very small dif fer­
ences between the 10 and 20 mg . levels of diethylstilbes trol in these character­
istics . Other carcass characteris tics lis ted in tab le 3 did not appear to be 
affected by the diethyls tilbes trol treatments . 
Type of Protein S upplement 
Results of the experiment as aff ected by type of protein supplement are 
shown in table 4 .  Average gain was about the same for each of the protein supple­
ments . Feed consumption was less for the s teers fed the urea-corn supplement 
and they had the lowes t feed requirements . However ,  these differences were not 
large . I t  would appear for thes e  results that a simple corn-urea mixture supple­
mented with mineral and vitamin A was essentially equal to soybean meal as a 
protein supplement with the ground ear corn die t . The urea-corn supplement was 
not improved by adding dehydrated alfalfa at 22 . 8% of the supple ment fed at 2 lb . 
per head daily . Only in case of the group fed urea without diethylstilbes trol 
was the rate of gain not at least equal to the gain made by s teers fed the soybean 
meal supplement or the supplement of urea and dehydrated alfalfa meal. 
Data on carcass characteris tics shown in table 4 do not show any appreciable 
differences as affected by type of protein supplements . 
26 
- 3 -
Summary 
The average improvements in rate of gain and feed e fficiency from feeding 
10 mg . diethylstilbestrol daily to steers fed a ground ear corn finishing diet 
were 14. 2 and 7. 5% ,  respectively . There appeared to be no advantage of increasing 
the level of diethyls tilbes trol to 20 mg. daily and the relative positions of  
the 0 ,  10  and 20 mg . levels did not change appreciably during the course of  the 
experiment . A benefit from the higher level has b een reported by some researchers . 
Other research is planned where diets will b e  fed that are expected to result 
in higher rates of gain than ob tained in this experiment . 
Carcasses from s teers fed diethyls tilbes trol were rated sligh tly more firm ,  
had less fat thickness  and a larger loin eye , but there were esssentially no dif­
ferences between the 10 and 20 mg . levels . Other carcass characteristics measured 
did not appear to be affected by the diethyls tilbes trol treatments . Carcasses 
were heavier from diethylstilbes trol-fed steers , reflecting the more rapid rates 
of gain. 
Feedlot performance and carcass characteris tics were about the same for 
s teers fed soybean meal , urea-corn or urea-corn-dehydrated alfalfa meal supple­
ments . Only when the simple com-urea mixture supplemented wi th vi tamin A and 
minerals was fed without diethyls tilbettrol did feedlot performance fail to at 
leas t equal that obtained from the other supplements . 
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Table 1 .  Protein Supplement Composition 
Soybean meal Corn-urea Corn-urea-dehydrated 
s u22lement s u212lernent SUEElernent 
Daily level diethylstil- 0 10 20 0 10 20 0 10 20 bestrol m .  
% % % % % % % % % 
Soybean meal (44%) 86 . 00 85 . 75 85 . 50 
Ground corn grain ( 9% )  -- -- -- 74 . 80 74 . 5 5  74 . 30 52 . 70 52 . 45 52 . 20 
Urea ( 281%) -- -- -- 11. 20 11. 20 11. 20 10 . 50 10 . 50 10 . 50 
Dehydrated alfalfa -- -- -- -- -- -- 22 . 80 22 . 80 22 . 80 
meal ( 17%) 
Ground limes tone 4 .00 4 . 00 4 . 00 4 . 00 4 .00 4 . 00 4 . 00 4 . 00 4 . 00 
Dicalcium phosphate 4 . 00 4 . 00 4 .00 4 . 00 4 . 00 4 . 00 4 . 00 4 . 00 4 . 00 
Trace mineral salt 6 . 00 6 . 00 6 . 00 6 . 00 6 . 00 6 . 00 6 . 00 6 . 00 6 . 00 
Diethylstilbes trol -- 0 . 25 0 . 50 -- 0 . 25 0 . 50 -- 0 . 25 0 . 50 
i'J premix (5 mg . DES/lb . .!::-CXl 
supplement) I 
Vitamin A premix 
< 30 , ooo I. u. I g • ) 33 gm. 33 gm. 33 gm. 33 gm . 33 gm. 33 gm. 33 gm. 33 gm. 33 gm. 
N 
lD 
Table 2 .  Type of Protein Supplement with Various Levels of Diethylstilbes trol (DES) 
(May 26 , 1970 to November 20 , 1970 - 177 Days) 
Type of supplement 
Level of DES , mg . /day 
Number of animals 
!nit . shrunk wt . , lb . 
Final shrunk wt . ,  lb . 
Avg . daily gain , lb . 
Avg . daily feed , lb . 
Corn 
Supplement 
Total 
Feed/ 100 lb . gain , lb . 
Corn 
Supplement 
Total 
Hot carcass wt . ,  lb . 
Cold carcass wt . ,  lb . 
Dressing percent 
Conformationa 
Marblingb 
Carcass gradea 
Colorc 
Firmnessd 
Kidney fat , % 
Maturitye 
Fat thickness ,  cm. 
Loin eye area, sq . in . 
Abs cessed livers 
0 
12 
690 
1098 
2 . 35 
23 . 00 
1 . 99 
24 . 99 
979  
85 
1064 
657 
649 
59 . 8  
20 . 4  
5 . 1  
18 . 7  
4 . 5  
45 . 0  
3 . 1  
2 3 . 0  
1 . 54 
10 . 89 
1 
Soybean meal 
10 
12 
680 
1138 
2 . 64 
24 . 18 
1 . 99 
26 . 17 
919 
75 
994 
673 
663 
59 . 0  
20 . 4  
4 .9 
18 . 8  
4 . 5 
5 . 3  
2 . 9  
22 . 9  
1 . 81 
10 . 78 
2 
20 
12 
691 
1142 
2 . 59 
23 . 89 
1 . 99 
25 . 88 
921 
76 
997 
686 
6 76 
60 . 0  
20 . 3  
4 .9 
18 . 8  
4 . 8  
5 . 5  
2 . 9  
22 . 7  
1 . 74  
12 . 0 1  
0 
a Good = 1 7 ;  Choice • 20 . Graded to one-third grade . 
b Slight = 4 ;  small = 5 ;  modes t = 6 .  
c Cherry red = 4 ;  light cherry red = 5 .  
d Moderate firm = 5 ;  firm = 6 .  
Urea-corn 
0 10 20 
12 12 12 
687 6 76 688 
1074 1153 1152 
2 . 28 2 . 76 2 . 68 
21 . 30 23 .14  23 . 51 
1 . 99 1 . 99 1 . 99 
23 . 29 25 . 13 25 . 50 
9 34 840 877 
87 72 74  
1021 9 1� 951 
6 25 686 690 
615 676  680 
58 . 1  59 . 4  59 . 3  
19 . 8  20 . 5  20 . 6  
4 . 6 4 . 8 4 . 6  
18 . 5  18 . 9  18 . 5  
4 . 7  4 . 7  5 . 0 
5 .4 5 . 5 5 . 2  
3 . 1  2 . 5  2 . 9  
2 2 . 9  22 . 8  23 . 0  
1 . 33 1 . 66 1 .  76  
11 . 36 11 . 66 11 . 4 8  
5 1 2 
e A+ maturity = 22 ; A maturity = 23  (Higher number represents younger carcass) .  
Urea-corn-
dehydrated alfalfa 
0 10 20 
12 12 12 
686 690 682 
1099 1137 1147 
2 . 38 2 . 57 2 . 67 
23 . 04 23 . 5 7  2 3 . 9 8  
1 . 99 1 .99 1 . 99 
25 . 03 25 . 56 25 . 9 7  
966 9 16 897 
83 77 74 
1049 993 971 
651 672 688 
641 663 679 
59 . 2  59 . 2  60 . 0  
20 . 7  20 . 1  20 . 4  
4 . 8  5 . 2  5 . 0  
18 . 6  19 . 2  18 . 8  
4 . 8  5 . 0  5 . 0  
5 . 2  5 . 4  5 . 7  
3 . 2  2 . 9  3 . 1  
2 3 . 0  23 . 0  22 . 7  
1 . 61 1 . 68 1 .  72 
11 . 12 11 . 61 11 . 82 
0 1 2 
Vt 
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Table 3 .  Levels o f  Diethyls tilbes tral With Ground Ear Corn Diet 
(May 26 , 19 70-November 20 , 19 70 - 177 Days) 
DES 
Control 10 mg. /day 
Number of animals 36 36 
Ini t .  shrunk wt . , lb . 688 680 
Final shrunk wt . ,  lb . 1090 1143 
Avg . daily gain , lb . 2 . 33 2 . 66 
Avg .  daily feed , lb . 
Corn 22 . 45 23 . 63 
Supplement 1 . 99 1 . 99 
Total 24 . 44 2 5 . 6 2  
Feed/ 100 lb . gain , lb . 
Corn 960 892 
Supplement 85 75 
Total 1045 967 
Hot carcass wt . , lb . 644 677  
Cold carcass w t .  , lb . 635 6 6 7  
Dressing percent 59 . 0  59 . 2  
Conformation a 20 . 3  20 . 3  
Marblingb 4 . 8  4 . 7  
Carcass gradea 18 . 6  19 . 0  
Colorc 4 . 7  4 . 7  
Firmnessd 5 . 2  5 . 4 
Kidney fat , % 3 . 1  2 . 8  
Maturitye 2 3 . 0  2 2 . 9  
Fat thickness , cm. 1 . 49 1 . 72 
Loin eye area , sq . in .  11 . 12 11 . 35 
Abscessed livers 6 4 
a Good = 17 ; Choice = 20 . Graded to one-third grade . 
b Slight = 4 ;  small = 5 ;  modes t = 6 .  
c Cherry red = 4 ;  ligh t  cherry red = 5 .  
d Moderate firm = 5 ;  firm = 6 .  
e A+ maturity = 2 2 ;  A maturity = 2 3 .  
3 0  
DES 
20 mg. /day 
36 
6 87 
114 7 
2 . 6 5  
23 . 76 
1 . 99 
25 . 75 
898 
75 
9 7 3  
688 
678 
59 . 8  
20 . 4  
4 . 8 
18 . 7  
4 . 9 
5 . 5  
3 . 0  
2 2 . 8  
1 .  74 
11 . 77 
4 
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Table 4 .  Type of Protein Supplement With Ground Ear Corn Diets 
(May 26 , 19 70-November 20 , 1970 - 177  Days) 
Soybean Urea-
meal corn 
Number of animals 36 36 
Ini t . shrunk wt . ,  lb . 687 6 84 
Final shrunk wt . , lb . 1126 1126 
Avg . daily gain , lb . 2 . 53 2 . 57 
Avg . daily feed , lb . 
Corn 23 . 69 2 2 . 6 5  
Supplement 1 . 99 1 . 99 
Total 25 . 6 8  24 . 64 
Feed/100 lb . gain, lb . 
Corn 940 884 
Supplement 79 78 
Total 1019 9 6 2  
Hot carcass wt . ,  lb . 672  667  
Cold carcass wt . , lb . 663 657 
Dressing percent 59 . 6  58 . 9  
Conformation a 20 . 4  20 . 3  
Marblingb 5 . 0  4 . 7 
Carcass gradea 1 8 . 9  18 . 6  
Colorc 4 . 6 4 . 8 
Firmnessd 5 . 3  5 . 4 
Kidney fat , % 3 . 0  2 . 8  
Maturitye 2 2 . 9  2 2 . 9  
Fat thickness ,  cm . •  1 .  70 1 . 58 
Loin eye area,  sq . in . 11 . 23 11 . 50 
Abscessed livers 5 8 
a Good = 17 ; Choice = 20 . Graded to one-third grade . 
b S light = 4 ;  small = 5 ;  modes t = 6 .  
c Cherry red = 4 ;  light cherry red = 5 .  
d Moderate firm = 5 ;  firm = 6 .  
e A+ maturity = 22 ; A maturity = 23 . 
3 1  
Urea-corn­
dehyd rated 
alfalfa 
36 
6 86 
1128 
2 . 54 
23 . 5 3  
1 . 99 
25 . 5 2  
9 26 
7 8  
1004 
670  
661 
59 . 5  
20 . 4  
5 . 0  
18 . 9  
4 . 9 
5 . 4 
3 . 1  
2 2 . 9  
1 . 6 7  
11 . 5 2  
6 
South Dakota S tate University 
Brookings , South Dakota 
Department of Animal Science 
Agricultural Experiment S tation 
A . S . S eries 71-23 
Feedlot Bulls and S teer s  Treated With 
Die thylsti lbestrol and Zeranol 
P .  J .  Thiex and L .  B .  Embry 
This experiment is one of a series to s tudy effects of castration , growth 
s timulating compounds and various feeding and management sys tems on performance 
and carcass characteris tics of feedlot male and female cattle . I t  involved a 
comparison of bulls with s teers and their response to diethylstilbestrol or 
zeranol ( a  r esorcylic acid lactone compound shown to have growth stimulating 
properties) implants when fed high-concentrate diets . 
Procedures 
The animals used in this experiment were 42 bulls and 64 s teers . They were 
from the experimental cow herd at the Pas ture Res earch Center , Norbeck . The 
bulls and s teers were from Hereford cows where an A . I .  program using s emen from 
one Hereford bull was used for about 6 weeks . Yearling Hereford bulls which 
were half-sibs or from half-sib sires were then turned with the cows with one 
bull to each experimental pas ture of 8 to 10 cows . 
At weaning , the bulls used in the experiment were selected from the top 
end of the calves . Those remaining were then cas trated . Both bulls and steers 
were wintered on high roughage diets and pastured one s eason b efore b eing f inished 
in the feedlot . The bulls were pastured wi th cows in experimental pastures con­
taining 8 to 10 cows whi ch had b een through an A . I . program of about 6 weeks . 
The bulls were allotted to 6 pens of 7 each and the steers to 6 pens of 
9 each for the finishing experiment .  The experimental diet was composed o f  3 
lb . of alfalfa-brome haylage , 2 lb . of a 40% protein supplement and a full feed 
of whole corn grain .  A higher level o f  haylage was fed initially , and i t  was 
gradually reduced to the desired level while the grain was increased to a full 
feed . Feeding was one time daily in outside paved pens . 
meal 
6 . 0 ;  
3 . 0 .  
per 
The protein supplement contained the following ingredients ( %) : soybean 
( 44%) , 50 . 5 ;  ground corn grain , 26 . 0 ;  urea ( 2 81%) , 5 . 5 ;  ground limes tone , 
trace mineral salt , 6 . 0 ;  dicalcium phosphate ,  3 . 0 ;  and potassium chloride , 
Vitamins A and E were added to furnish 10 , 000 and 100 I . U. , respectively , 
pound of supplement . 
Experimental treatments for bulls and steers were control , 36 mg . diethyl­
s tilbes trol implant or 36 mg. zeranol implant . The implants were administered 
one time at the beginning of the experiment .  The cattle were fed for 158 days 
and the experiment terminated . 
Results 
Weigh t  gains for both bulls and s teers ( table 1) were considerably less 
than in a previous experiment (A . S .  Series 70-13) . The lack of response to the 
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implant treatment by bulls of the weights and age used is in agreement with the 
previous experiment . However ,  there were smaller differences between bulls and 
s teers and a smaller response by s teers to the diethyls tilbes trol implant . 
I t  is apparent from tables 1 and 2 that the comparative performance between 
bulls and s teers is influenced by the implant treatment .  Control and implanted 
bulls appeared to gain at about the same rate with similar feed requirements . 
Control bulls gained 0 . 32 lb . ( 13 . 2%) more than control steers with 4 . 5% 
lower feed requirements . S teers implanted with 36 mg . die thylstilbestrol gained 
5 . 3% more than control s teers with 2 . 5% less feed . The response to diethyls tilbestrol 
by s teers in this experiment is somewhat lower than generally obtained . In the 
comparison , wi th diethylstilbestrol , bulls gained 7 . 0% less than steers with 2 . 7% 
higher feed requirement . 
Zeranol implants of 36 mg . resulted in the larges t daily gain by the steers . 
Improvement in gain amounted to 11 . 5 %  with 5 .4% less feed in comparison to con­
trol s teers . In this comparison , rate of gain and feed efficiency varied only 
slightly between bulls and s teers . 
Differences in carcass characteris tics measured as affected by implant treat­
ment were small . Bulls rated higher in dress ing percent , conformation grade and 
size of the loin eye than did s teers . They had less marbling , kidney fat and less 
fat covering and graded lower . Carcasses of bulls were also rated slightly older , 
darker and less firm in comparison to s teer carcasses . 
Summary 
It would appear that weigh t  gains , feed efficiency and carcass characteris tics 
of yearling feedlot bulls are affected little , if any , by adminis tering diethyl­
s tilbes trol or zeranol implants at 36 mg . per head daily . 
Weight gains and feed efficiency of s teers were improved by this level of 
the implants . While zeranol resulted in more improvement in this experiment , 
other experiments have indicated similar responses from 36 mg . implants of zeronal 
as from 36 mg . of diethylstilbes trol . 
Control bulls gained at a faster rate and with lower feed requirements than 
control s teers ( 13 . 2% more gain with 4 . 5% less feed) . However , differences became 
much smaller when s teers were implanted wi th die thyls tilbes trol or zeranol . 
When bulls and s teers of the same approximate age were fed the same number 
of days in the feedlot ,  bulls were considerably heavier,  had a higher dressing 
percent , a smaller amount of marbling , kidney fat and fat covering and had a 
lower carcass grade . Bulls had a larger loin eye and were rated slightly older 
by carcass age , and the meat appeared to be darker and less firm than for s teer s .  
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Table 1 .  Growth S timulating Compounds for Bulls and S teers 
November 4 ,  19 70-April 12 , 1971 - 158 Days 
Bulls S teers 
DES Zeranol DES Zeranol 
Control 36 mg. _ _ __ _  16 _mB.:__  Control 36 �g. 36 mg . 
Number in treatment 14 14 14 18 18 18 
Ini t . shrunk wt . ,  lb . 773  774  774  702  705 707 
Final shrunk wt . ,  lb . 1206 1207 1210 1087 1109 1134 
Avg . daily gain , lb . 2 . 75 2 . 74 2 . 76 2 . 43 2 . 56 2.  71 
Avg . daily feed , lb . 
Corn 20 . 0 2  21 . 18 19 . 99 18 . 33 18 . 7 7  19 . 4 8  
Haylage 3 . 44 3 . 43 3 . 44 3 . 45 3 . 44 3 . 44 
Supplement 2 .00 2 . 00 2 . 00 2 . 00 2 . 00 2 . 00 
Total 25 . 46 26 . 53 25 . 4 3  23 . 78 24 . 21 24 .92  
Feed/100 lb . gain , lb . 
Corn 731 7 73 724 751 737 720 
Haylage 126 125 125 141 135 127 
(0 Supplement 7 2  7 2  7 1  81 7 7  7 3  -/:" w 
Total 9 29 9 70 9 20 973  949  9 20 
Dressing percent 6 2 . 8  6 3 . 4  6 2 . 4  6 1 . 2  61 . 7 6 2 . 2  
Conformationa 2 2 . 0  22 . 0  21 . 8  20 . 8  20 . 8  20 . 6  
Marblingb 4 . 5 4 . 6 4 . 7  5 . 6  5 . 5  5 . 1 
Carcass gradea 19 . 6  19 . 3  19 . 5  19 . 6  19 . 9  20 . 2  
MaturityC 22 . 3  2 2 . 3  2 2 . 0  2 3 . 0  22  . 9  22 . 9  
Co lord 4 . 2  4 .0 4 . 3 4 . 9 4 . 9 5 . 1  
Finnensse 4 . 9 4 .9 5 . 1 5 . 4 '.5 . 6  5 .0 
Kidney fat , % 2 . 3  2 . 4 2 . 3  3 . 1 2 . 6 3 . 0  
Fat thickness ,  in. 0 . 38 0 . 50 0 . 5 2  0 . 58 0 . 60 0 . 75 
Loin eye area , sq . in. 13 . 37 13 . 20 13 .08  12 . 1 8  12 . 3  11 . 95 
a Choice = 20 ; Good = 17 . Graded to one-third of a grade . 
b Trace = 3 ;  slight = 4 ;  small = 5 .  
c Higher number represents younger carcass , A+ maturity = 2 2 ,  A maturity = 23 . 
d Higher number represents lighter meat , cherry red = 4 ;  light cherry red = 5 .  
e Higher number represents firmer meat , slightly soft = 4 ,  moderately firm = 5 ,  finn = 6 .  
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Table 2 .  Comparative Performance of Bulls and S teers Treated 
Wi th Various Growth Stimulating Compounds 
Control 
Gain Feed 
% % 
Treated vs . control a 
Bulls 
S teers 
Bulls vs . s teersb 13 . 2  -4 . 5  
a Percent change from control . 
b Percent change from steers . 
DES 
36 mg. 
Gain 
% 
- . 36 
5 . 3 
7 . 0 
3 5  
Feed 
% 
4 . 4 
-2 . 5  
2 . 2  
Zeronal 
_
36 . �  
Gain Feed 
% % 
0 . 36 1 . 0  
11 . 5  -5 . 4  
1 . 8  
South Dakota S tate University 
Brookings , South Dakota 
Department of Animal Science 
Agricultural Experiment S tation 
Can Beef Quality Be Evaluated? 
W .  J .  Cos tello and R .  J .  Berns 
Introduction 
A . S . Series 71-24 
B eef quality is important to the consumer. She wants to serve tender , j uicy ,  
tas ty beef to her family each time she serves i t .  I f  she can consis tently serve 
quali ty bee f ,  she will serve beef frequently . If she finds that she cannot con­
sis tently serve quali ty beef cuts , she will serve something else . For that reason , 
beef quality b ecomes important to every one along the production line between 
the brood cow and the consumer. 
Beef quality includes tenderness , flavor and general eating pleasure or satis­
fac tion .  Can quality b e  identified? How are the live animal and beef carcass 
"quality traits'' related to ultimate eating quality? Data from a total of 6 30 
Hereford s teers produced on 18 different South Dakota ranches as a part of the 
beef breeding proj ect were used in an attempt to provide answers to these ques tions . 
Procedures 
The s teers were fed a high energy ration at Brookings after being weaned at 
approximately 205 days of age . When the average weight of a ranch group reached 
1 , 000 pounds , the group was marketed . Wholesale cuts or carcasses were returned 
from the packing plant to the South Dakota State University Meat Laboratory for 
sampling and data collection . 
Table 1 lis ts the variables evaluated and the means or average values for 
each . Live conformation , condition , maturi ty and cutabili ty factors were s cored 
by a committee of animal science s taff members . Live market grade was determined 
by a packer buyer . A U . S . D . A .  grader evaluated car cass conformation , maturity , 
marbling , percent kidney fat for cutability ,  lean color , lean firmness and grade . 
A panel of Animal Science Department s taff evaluated samples from experiments 
3 and 4 for tenderness ,  flavor and juiciness . All other data resulted from various 
weights and measures of the animal , carcass or tissues involved . 
The cattle in experiment 2 (246 head) and experiment 3 (60 head) are parts 
of experiment 1 (57 8 head) but are lis ted separately because additional information 
was available on those portions of the larger group . Cattle in experiment 4 (52  
head) were s laughtered as each animal reached one of  four predetermined weights 
rather than as ranch groups . 
A general description of the cattle would be they were approximately 16-month­
old Hereford s teers , averaging 1 , 000 pounds live weigh t ,  quali ty grading high 
good and yield grading a little above 3 after a 240- to 270-day feeding period . 
The group averaged about 0 . 55 inch of fat over a 10 . 5  square inch rib eye . 
Results 
The analysis of the data included the calculation of simple correlation 
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coefficients which are indications of the degree of relationship between two 
trai ts ( table 2) . A perfect relationship would exist  if a change of one unit 
in one trait was always associated wi th a constant change in the other trait .  
The coefficient would be 1 . 00 .  Coefficients near zero indicate that one trait 
may differ without corresponding changes in the other trait .  
The highes t correlation coefficient in the carcass grade column in table 2 
was 0 . 86 with marbling score . Since marbling was one of the maj or factors used 
by the grader in es tablishing carcass quality grades , a high correlation would 
be expected . Although none of the correlation coefficients were as high as 0 . 86 
in the live market grade column , there were five coefficients of 0 . 50 or larger 
and only five coefficients below 0 . 25 .  Five coefficients above 0 . 50 appeared 
in the carcass cutability column with 10 below 0 . 25 .  Therefore , a few of the 
traits s tudied had at leas t moderate relationships with live market grade and 
carcass cutability . By observing the traits with the higher correlations some 
es timate of live grade and carcass cutability may be possible .  In contrast ,  
only 8 correlation coefficients i n  the marbling score column were above 0 . 25 .  
One o f  these ,  0 . 86 with carcass grade , was expected as noted earlier and the 
others were no higher than 0 . 40 . Even lower coefficients were observed in the 
shear tenderness relationships with o ther traits . Only two traits had correlation 
coefficients sligh tly greater than 0 . 25 in the shear tenderness column . Few , 
if any , of the traits observed would have been good indicators of either marbling 
or shear tenderness variations as they occurred in the group of 578  steers . 
I t  should be noted that one of the low correlation coefficients in the carcass 
grad e ,  marbling score , carcass cutability and live market grade columns was with 
shear tenderness .  Shear tenderness is the amount of force , in pounds , required 
to cut through a one inch core of cooked s teak .  It is measured by a Warner­
Bratzler shear machine and is a recognized mechanical measure of meat tender-
ness . The low correlation coefficients with shear tenderness indicate that none 
of the traits above were closely related to tenderness differences in this group 
of animals . 
In experiments 3 and 4 simple correlation coefficients between taste panel 
evaluations of tenderness , flavor and j uiciness and other live and carcass traits 
are all low except when related to the other taste panel traits ( table 3) . Shear 
tenderness and taste panel tenderness are not closely correlated , 0 . 27 and 0 . 34 ,  
in experiments 3 and 4 .  Marbling score related to taste panel responses at similar 
levels , but in experiment 3 as marbling increased panel evaluations increased , 
whereas in experiment 4 increased marbling was related to less desirable panel 
responses . 
S tatis tical methods are available to combine values for many traits and to 
determine the abili ty of the combined information to predict another known value . 
The procedure also tells which of the traits have the greates t predicting ability . 
Use of the few traits will then provide almos t  as much prediction capacity as 
would be achieved if all trai ts were used . For example , applying this technique 
to the data from the group of 246 s teers  resulted in predictions which could 
account for 86 .9%  of the variation in carcass cutabili ty when all 27 traits were 
used . However , the technique also revealed that 82 . 4 %  of the variation could 
be  accounted for by using only 4 trai ts ; fat thickness , carcass weight , loin eye 
area and carcass maturi ty .  Carcass cutability c an  be pretticted quite accurately 
because a large proportion of the variation , more than 80% ,  was accounted for 
by a few variables in all four experiments .  Fat thickness , carcass weight and 
loin eye area were selected by the computer as important factors in predicting 
3 7  
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cutability in all four experiments .  Carcass quali ty grade could also be predicted 
from a few other traits quite accurately ,  accounting for 80% or more of the 
variation in quality grade . 
However , using as many as 2 7  traits to predict shear tenderness in experiment 
2 accounted for only 25 . 6 %  of the variation . The five traits making maj or con­
tributions to shear tenderness prediction accounted for 14 . 7% of the variation . 
Predictions of tas te panel traits from other trai ts in experiments 3 and 
4 were about as ineffective as shear tenderness predictions . Wide variations 
in the amount of variation accounted for and in the traits selected for use in 
the predictions indicated that no one trait or group of traits observed in this 
s tudy was able to predict palatability . 
Summary 
Data from 630 Hereford s teers indicate that live and carcass traits are 
related to carcass cutabili ty . 
Live and carcass traits did not show high relationships with and were not 
able to predict shear tenderness or flavor ,  j ui ciness or tenderness as evaluated 
by a tas te panel . 
Although carcass quali ty grade was predicted accurately by live and carcass 
traits , it did not reflect true quality differences in this group of cattle . 
Carcass quality grade was not highly related to shear tenderness or panel trai ts . 
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Variable 
No . of s teers 
Initial age 
Days on feed 
Rate of gain 
Live weigh t 
Conformation score 
Condition score 
Estimated live maturity 
Live market grade 
Carcass weight 
Dressing percent 
Carcass conformation 
Carcass maturity 
.Marbling score 
� Carcass grade 
Fat thickness 
Loin eye area 
Carcass cutability 
Lean color 
Lean firmness 
Shear tenderness 
Tas te panel tenderness 
Tas te panel flavor 
Tas te panel j uiciness 
Percent mois ture 
Percent fat 
Percent protein 
Muscle fiber diameter 
Muscle fiber waviness 
Muscle fiber length 
Live percent cutability 
Table 1 .  Means for all Variables S tudied 
1 
578  
220 
252 
2 . 32 
99 1 . 4  
11 . 9  
9 . 8 
19 . 3  
607 . 9 
60 . 75 
19 . 5  
2 2 . 6  
4 . 9  
18 . 3  
0 . 51 
10 . 6 7  
49 . 45 
4 . 6  
4 . 8  
16 . 0  
7 2  . 6 3  
3 . 86 
21 . 7 2  
49 . 28 
Experiment No . 
2 
246 
229 
251 
2 . 32 
9 89 . o  
11 . 6  
9 . 9 
4 . 24 
19 . 2 
608 . 3  
60 . 6 8  
19 . 7  
2 2 . 5  
5 . 2 
18 . 6  
0 . 56 
10 .66  
49 . 52 
4 . 8  
4 . 9  
15 . 0  
72 . 51 
4 . 19 
2 1 . 48 
56 . 23 
2 . 7  
2 . 3 
49 . 49 
3 
60 
229 
274 
2 . 22 
1012 . 9  
11 . 8  
10 . 4  
4 . 36 
19 . 2  
613 . 8  
60 . 83 
19 . 6  
21 . 8  
4 . 8  
17 . 8  
0 . 59 
10 . 22 
48 .40  
4 .4 
5 . 1  
15 . 4  
3 . 60 
3 . 32 
3 . 60 
72 . 4 8  
4 . 35 
21 . 9 2  
58 . 37 
2 . 4  
2 . 0  
4 
5 2  
222 
242 
2 . 21 
933 . 1  
10 . 9  
9 . 0 
4 . 18 
1 8 . 5  
560 . 0  
59 . 88 
20 . 1  
21 . 8  
4 . 4 
1 7 . 8  
0 . 59 
10 . 4 3  
50 . 22 
5 . 2  
5 .4 
16 . 1  
3 . 37 
3 .06 
3 . 55 
7 3 .05  
4 . 16 
21 . 72  
5 5 . 89 
2 . 8  
2 . 0 
Units of Measure 
Days 
Days 
Pounds per day 
Pounds 
Average "" 10 
Average = 7 
Average = 4 
Low Choice .. 19 
Pounds 
Percent 
Choice = 20 
A+ = 2 2 ,  A = 23 
Small = 5 
High Good = 18 
Inches 
Square inches 
USDA est .  percent 
Light cherry red = 5 
Moderately firm = 5 
Pounds 
1 = extremely desirable 
1 = extremely desirable 
1 = extremely desirable 
Percent 
Percent 
Percent 
Microns 
Score 
Score 
� 
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Table 2 .  Simple Correlation Coefficients for Selected Traits 
( Experiment 1 - 578 Head) 
Shear Carcass Live 
Carcass tender- Marbling cut- market 
Traits grade ness Score ability grade 
Initial age 0 . 14 0 . 28 0 . 11 0 . 18 0 . 26 
Days on feed 0 . 23 - . 14 0 . 0 9  0 . 25 0 . 28 
Rate of gain 0 . 42  0 . 01 0 . 33 0 . 10 0 . 50 
Live weight 0 . 3 5 0 . 06  0 . 23 0 . 06 0 . 61 
Conformation score 0 . 25 - . 22 - . 08 - . 64 - . 2 9 
Condi tion score - . 24 - . 26 - . 04 - . 70 - . 34 
Live percent cutability - . 05 - . 22 - . 01 0 . 06 - . 32 
Live market grade 0 . 42  0 . 13 0 . 21 0 . 30 1 . 00 
Carcass weight 0 . 3 5 0 . 0 9  0 . 26 0 . 00 0 . 59 
Dress ing percent 0 . 43 0 . 22 0 . 19 0 . 58 0 . 61 
Carcass conformation 0 . 51 0 . 0 3  0 . 27 0 . 45  0 . 62 
Carcass maturity 0 . 3 7  - . 02 0 . 14 0 . 3 9 0 . 37 
Marbling score 0 . 86 - . 13 1 . 00 0 .0 4  0 . 21 
Carcass grade 1 . 00 - . 12 0 . 86 0 . 27 0 . 42 
Fat thi ckness 0 . 25 0 . 00 0 . 26 - . 41 0 . 38 
Loin eye area - . 33 - . 12 - . 01 - . 44 - . 4 2  
Carcass cutability 0 . 27 0 . 10 0 . 04 1 . 00 0 . 30 
Lean color 0 . 4 6  - . 0 5  0 . 3 9  0 . 14 0 . 21 
Lean firmness 0 . 50 - . 19 0 . 40 0 . 14 0 . 08 
Shear tenderness - . 12  1 . 00 - . 13 0 . 10 0 . 13 
Percent mois ture - . 16 0 . 06 - . 1 9  0 . 11 - . 06 
Percent fat 0 . 04 - . 21 0 . 30 - . 58 - . 36 
Percent pro tein 0 . 10 0 . 24 - . 13 0 . 52 0 . 39 
40 
Table 3 .  Simple Correlations o f  Tas te Panel Traits With Other Traits 
Tas te Tas te 
Carcass Fat Carcass Lean panel Tas te panel Live Chilled 
Tender- Marbling cu ta- thick- ma tu- firm- Lean tender- panel juici- market carcass 
ness score abili ty ness . r_f.ty ness color ness flavor ness grade weight 
-
----- -- -
Taste Panel Tenderness 
N = 60 0 . 27 - . 26 0 . 0 8  - . 04 - .04  - . 31 - .0 2  1 .00 0 . 81 0 . 79 - .0 1  0 . 01 
N = 52 0 . 34 0 . 20 - . 41 0 . 40 0 . 02  0 . 38 - . 01 1 . 00 o .  77 o .  72 0 . 21 0 . 42 
Taste Panel Flavor 
N • 60 - . 01 - . 23 0 . 01 - . 0 1  0 . 04 - . 15 0 . 00 0 . 81 1 . 00 0 . 87 0 . 01 - . 1 1  
N = 52  0 . 17 0 . 13 - . 08 0 . 15 0 . 0 7  0 . 28 0 .0 2  o .  77  1 . 00 0 .  72  0 . 05 0 . 03  
+:" (j\ f--' 
Taste Panel Juiciness 
N • 60 - . 0 4  - . 16 - .09 0 . 12 0 . 12 - . 14 0 . 03 0 . 79 0 . 87 1 . 00 0 . 08 - . 07  
N • 52 0 . 18 0 . 23 - . 46 0 . 27 - .06 0 . 28 0 . 02 o. 72 o .  72 1 . 00 0 . 06 0 . 14 
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Pine Sawdus t as a Roughage Replacement in 
Cattle Finishing Diets 
A. L .  S lyter and L .  D .  Kamstra 
Two lots of 12 heifers each were full fed daily one of two diets for 115 
days to s tudy the effect of sawdus t replacement of ground alfalfa in a finishing 
diet on the performance and carcass characteris tics of beef heifers . Diet 
composition is shown in table 1 .  Trace mineral salt and dicalcium phosphate 
were provided free choice . 
Feedlot performance and carcass data results are shown in table 2 .  No dif­
ference was noted between heifers on the two diets in average daily gains . 
Heifers on the control diet consumed 0 . 7  lb . more feed per head daily and required 
an additional 25 lb . of feed per 100 lb . gain than heifers on the diet containing 
sawdus t .  Preliminary analyses of the carcass data indicated no differences due 
to die t .  S ix livers were condemned a t  slaughter due t o  abscesses , four i n  the 
cattle receiving sawdust and two in the control group . Condenmations were below 
what is considered normal for fed cattle . No rumen parakeratosis was noted in 
either group of cattle . 
These results indicate that sawdust can replace ground alfalfa in high­
concentrate diets at the levels fed without depressing feedlot  gains or carcass 
quali ty . Additional s tudies are needed to determine maximum levels that are 
accep table .  In addition , the possible benefit of sawdust inclusion at low levels 
in an all-concentrate diet needs to be inves tigated . 
Table 1 .  Percentage Composition of Diets 
Diet 
Ingredient Alfalfa-concentrate Alfalfa-sawdust concentrate 
Ground corn 78 . 5  75 . 5  
Ground al falfa hay 10 . 0  5 . 0 
SBO� 11 . 0  1 3 . 5  
Sawdus t  0 . 0 5 .0 
Dicalcium phosphate 0 . 5 1 .0 
a 6 , 000 I .U .  vitamin A per pound of SBOM .  
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Table 2 .  Pine Sawdus t as a Roughage Replacement in Fat Cattle Diets 
Diet 
Number of heifers 
Ini tial shrunk wt , lb . 
Final shrunk wt . ,  lb . 
Avg . daily gain, lb . 
Avg . daily feed , lb . 
Feed/100 lb . gain, lb . 
Avg . U . S . D . A .  gradea 
Avg . dressing percent 
Avg . rib eye area , sq . in. 
No . condemned livers 
a 19 = Low Choice , 18 = High Good . 
Alfalfa­
concentrate 
12 
5 80 . 0  
882 . 1  
2 . 6 
18 . 0  
6 89 
19 . 25 
60 . 4  
11 . 1  
2 
4 3  
Alfalfa-sawdust 
concentrate 
12 
579 . 2  
881 . 7  
2 . 6  
17 . 3  
663  
18 . 6 7  
59 . 9  
11 . 4  
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Performance of Calves Fed Chlortetracycline-Sulfamethazine 
During Feedlot Adaptation Followed by Chlortetracycline 
P .  J .  Thiex , L .  B .  Embry and J .  E .  Olson 
Weigh t gains of calves have shown improvement from chlortetracycline sup­
plementation at 350 mg . per head daily for periods of 3 to 4 weeks following 
weaning and shipping . Later response to a lower level of the antibiotic ( 70 mg . 
daily) is generally at a higher level and more consis tent when preceded by the 
initial high level . More recent research has shown that a combination of chlortet­
racycline and sulfamethazine , each at 350 mg . daily , of ten affords greater and 
more consis tent benefits with calves than does chlortetracycline alone during 
the initial 3 to 4 weeks in the feedlot .  
This experiment was conducted to determine the effects of supplementing 
calves with a chlortetracycline-sulfamethazine comb ination for 4 weeks following 
weaning . Chlortetracycline was then fed at 70 mg . daily during a growing phase 
when the calves were fed a high-roughage die t .  
Procedures 
Bull (64 head) and heifer ( 10 2  head) calves from the cow herd at the Pas ture 
Research Center , Norbeck , were used in the experiment . The calves were from 
Hereford cows where an A . I .  program, using semen from one Hereford bull , was 
used for about 6 weeks . Yearling Hereford bulls which were half-sibs or from 
half-sib sires were then turned with the cows with one bull to each experimental 
pasture of 8 to 10 cows . 
After the calves had been weaned and offered access to hay and water for 
about 1 week , the bulls were trucked to Brookings , a dis tance of about 180 miles . 
They were allotted to 8 pens of 8 each on basis of weigh t .  Four pens were fed 
2 lb . daily of a 32% protein supplement . The other four pens were fed the sup­
plement with chlorte tracycline-sulfamethazine combination added to furnish 350 mg . 
of each drug per head daily . The bulls were fed 3 lb . whole oats and a full feed 
of alfafa-brome haylage in addi tion to the protein supplement . 
After 4 weeks , the chlortetracycline-sulfame thazine treatment was discontinued 
and chlortetracycline at 70 mg. daily substi tuted . O therwise ,  feeds remained the 
same .  This growing phase was terminated after an additional 70 days beyond the 
4-week feedlot adaptation period . 
The bull calves were fed twice daily in paved outside pens without access to 
shelter during both phases of the experiment . Feeding was once daily . The calves 
were observed at frequent intervals during the first 4 weeks of the experiment 
for signs of sickness . Individual medication was given to those having a temperature 
of 104° F .  or more . 
The heifers were fed at the s tation where raised . They were allotted into 
two pens of 51 head each . The pens were not paved , and the calves had access to 
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shelter . Feeding and management procedures were similar as for the bulls except 
alfalfa hay was fed ins tead of haylage . 
Upon termination of the feedlot adaptation phase of the experiment for the 
heifers , chlortetracycline at 70 mg .  daily was substituted for the chlortetracycline­
sulfamethazine combination . They remained at the Pasture Research Center for an 
additional 81 days . They were then trucked to Brookings and fed for another 
72 days in a manner similar to the bulls . 
Results 
Feedlot Adaptation 
Results of the feedlot adaptation phase of the experiment are shown in table 1 .  
The design of the experiment was not intended to be a comparison between bulls 
and heifers . 
Bull calves fed the chlortetracycline-sulfamethazine combination in the 
protein supplement gained 2 . 13 lb . daily in comparison to 1 . 67 for the control 
group , a difference of 0 . 46 lb . daily . They consumed more feed ( 1 . 9 lb . as haylage) 
but had lower feed requirements . 
Four bulls required individual medication during this 4-week period . Two 
were from the control group and two from the treated group . 
Treated heif ers gained 1 . 39 lb . daily , 0 . 6 3  lb . more than for the control 
group . Feed intake was only slightly greater than for the control group but 
with a considerable improvement in feed efficiency . One heifer from the treated 
group died during the third week of the experiment . Otherwise , there were only 
minor health problems encountered . 
Growing Phase 
Results for this phase of the experiment are presented in table 2 .  Rate of 
gain and feed efficiency varied only slightly between control and the antibiotic­
supplemented bulls during the 70 days of this phase of the experiment .  However ,  
the slightly higher rate of gain made b y  the control bulls during this period 
resulted in total gain for the feedlot adaptation and growing periods being nearly 
the same . 
Only the 72-day growing phase of the experiment following shipping of the 
heifers to Brookings is presented in table 2 .  They received the control and 
chlortetracycline supplements according to the experimental design during the 
81 days from termination of the feedlot adaptation phase until shipped . However , 
this period is omi tted from the experiment because of problems encountered wi th 
the scale for weighing the animals and in weighing the feeds . 
During the 72-day growing phase , weight gains favored the control group 
by a small amount . Feed requirements were about the same for the control and 
those fed chlortetracycline . Total gain for the feedlot adaptation and growing 
periods were about the same as in the case of the bull calves . 
Summary 
Bull calves shipped and heifer calves not shipped following weaning showed 
a marked response in weight gains to chlortetracycline-sulfamethazine ( 350 mg . 
4 5  
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of each drug daily) . The increase in gain for a 29-day feedlot adap tation period 
amounted to 0 . 46 lb . daily ( 1 . 67 vs . 2 . 13 lb . )  for treated bulls and 0 . 63  lb . 
daily (0 . 76 vs . 1 . 39 lb . )  for treated heifers . There appeared to be no difference 
in incidence of disease encountered during this period between control and treated 
bulls or heifers . 
During a subsequent growing phase of 70 days for bulls and 72 days for heifers , 
weight gains were slightly in favor of control groups . This resulted in total 
gains for both periods being about the same .  However ,  the higher gains for the 
calves supplemented with chlortetracycline-sulfamethazine during the initial 
29-day period would indicate healthier calves during this time . 
Table 1 .  Feedlot Adaption of Calves Fed Chlortetracycline-Sulfamethazine 
(Adaptation Phase) 
Bulls (29 days) Heifers (29 da�s) 
CTC CTC 
sulfa- sulfa-
me thazine me thazine 
Control 700 Control 700 
Number in lot 32 32 50 49 
!ni t .  shrunk wt . , lb . 338 334 366 352 
Final shrunk w t . , lb . 387 396 388 390 
Avg . daily gain, lb . 1 . 6 7  2 . 13 0 . 76 1 . 39 
Avg . daily feed,  lb . 
Alfalfa-brome (haylage) 8 . 9  10 . 8  (hay) 6 .1 6 . 5  
Oats 2 .9 2 . 9  2 . 9 2 . 9  
Supplement 1 . 9 1 . 9 1 .9 1 .9 
Total 13 . 7  15 . 6  10 . 9  11 . 3  
Feed/ 100 lb . gain , lb . 
Alfalfa-brome (haylage) 5 34 499 (hay) 587 470 
Oats 174 136 513 208 
Supplement 116 90 308 159 
Total 824 725  1408 829 
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Table 2 .  Feedlot Growing of Calves Fed Chlortetracycline 
(Growing Phase) 
Bulls po days� Heifers ( 72 days) 
Control CTC Control CTC 
Number in lot 30 32 47 49 
!ni t .  shrunk wt . , lb . 391 396 461 461 
Final shrunk wt . , lb . 493 494 561 556 
Avg .  daily gain, lb . 1 . 48  1 . 42 1 . 39 1 . 32 
Avg .  daily feed , lb . 
Alfalfa-brome haylage 15 . 6  15 . 7  15 . 6  14 . 6  
Oats 3 . 0  3 . 0  3 .4 3 . 3  
Supplement 1 . 0 1 . 0 2 . 0  2 . 0  
Total 19 . 6  19 . 7  21 . 0  19 . 9  
Feed /100 lb . gain, lb . 
Alfalf a-brome haylage 1052 1110 1123 109 5 
Oats 20 3 209 242 246 
Supplement 6 7  70 146 148 
Total 1322 1389 1511 1489 
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Types of Urea Supplement for Wintering Beef Calves 
A .  L .  Slyter , L .  B .  Embry and J .  Herndon 
Previous research at the Cottonwood S tation showed that calves fed low levels 
of urea during an adaptation period made faster gains than unadapted calves when 
fed higher levels of urea during the wintering period . Calves fed a com-base 
urea supplement in pellet form gained fas ter than those fed a commercial , molasses­
base urea supplement in liquid form. The following two experiments were conducted 
as replications of those reported previously under this title (A. S .  Series 70-26) . 
Experiment 1 - Levels of Urea 
Procedure 
S ixty-four s teer calves purchased from a rancher in wes tern South Dakota 
were used in this trial . The calves were separated from their dams , trucked 
to the feedlot from a nearby ranch , ear tagged , weighed and allotted to 8 pens 
o f  8 s teers each . 
The experiment consis ted of two phases , an adaptation phase of 28  days and 
a wintering phase of 158 days . Supplements fed during the adaptation and wintering 
phases are shown in table 1 .  
Table 1 . Experimental Design 
Adaptation phase Wintering phase 
Treatment No . head Supplement Treatment No . head Supplement 
1 16 Soybean meal 1 8 Soybean meal 
2 8 Corn-8% urea 
2 16 Corn-2% urea 3 8 Corn-2% urea 
4 8 Corn-8% urea 
3 16 Corn-4% urea 5 8 Corn-4% urea 
6 8 Corn-8% urea 
4 16 Corn-8% urea 7 8 Corn-8% urea 
8 8 Corn-12% urea 
In the adaptation phase , four replicated treatments of 2 pens of 8 s teers 
each were used.  The calves were fed supplement ad libi tum up to a maximum of 
2 lb . per head per day and a full feed of prairie-hay . The composition of the 
supplements was the same as for the wintering supplements shown in table 2 except 
that a combination of chlortetracycline and sulfamethazine to furnish 175 mg . 
of each drug per pound of supplement replaced chlortetracycline . The supplements ,  
formulated to contain 40% protein, were fed in outside bunks . Baled prairie hay 
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was fed indoors . The calves were weighed wi th an overnight shrink without feed 
and water after the adaptation phase and wintering phase .  For the wintering 
phase , the calves were reallotted within each adap tation treatment group on the 
basis of shrunk weights to 2 pens of 8 s teers each . Feeding and management 
procedures were the same as used during the adaptation phase using the wintering 
treatments shown in the preceding experimental design . 
Results 
Table 3 shows the results of the adap tation phase .  Average daily gains 
for calves fed the corn-2% urea or corn-4% urea supplements were 0 . 04 lb . and 
0 . 08 lb . higher , respectively , than for those on the control soybean meal supple­
ment . Supplement consumption and average daily gains were reduced when the 
supplement contained 8% urea . Average daily consumption of hay was similar for all 
four adaptation treatments . 
Results of the wintering phase are shown in table 4 .  Average daily gains 
ranged from 1 . 00 to 1 . 18 lb . for all treatment combinations with the exception 
of those previously on corn-8% urea during the adaptation phase .  Gains were 
depressed in both groups that received corn-8% urea during the adaptation phas e .  
Calves maintained on corn-8% urea for both phases gained 0 . 11 lb . per day more than 
those on the corn-8% urea for adaptation and then changed to corn-12% urea for 
the wintering phas e .  Average daily hay consump tion was similar for all groups . 
Supplement consumption during the wintering phase was greater in those groups 
on the same supplement for both phases of the experiment . Consumption of the 
corn-12% urea supplement was approximately 50% less than the average of all other 
groups . 
Experiment 2 - Liquid vs . Dry Supplement 
Procedure 
S ixty-four s teer calves were purchased from one rancher for this experiment . 
They were received and handled as outlined in experiment 1 .  Allotment was to  
2 pens of 32  s teers each . 
The feeds used in this experiment consis ted of baled prairie hay and either 
a corn-urea based supplement or a commercial liquid protein supplement fed ad 
lib i tum . The composition of the com-urea supplement was ground corn , 77 . 79% ; 
urea ( 281% protein equivalent) , 11 . 5 % ;  dicalcium phosphate , 4% ; trace mineral 
salt ; 4% , sodium sulfate , 2 . 29% ; aureomycin-10 ( 35 mg . aureomycin/lb . ) , 0 . 35% 
and vitamin A premix (10 , 000 l . U .  vitamin A/lb . ) , 0 . 0 7% .  This supplement was 
fed in meal form. A commercial liquid protein was fed in two SO-gallon barre l ,  
plas tic wheel self-feeders . The dry and liquid supplements contained about the 
same amount of urea but about 40% protein for the dry and 33% protein for the 
liquid .  
During the firs t 3 weeks , both pens were fed 2 lb . per head daily of a soybean 
meal supplement ( 40% protein) fortified to furnish 350 mg . daily each of chlortetra­
cycline and sulfamethazine . This was fed in addi tion to ad libitum feeding of 
their respective urea supplements .  Consumption of the cor:ii'-urea meal supplement 
was extremely low during the first 3 weeks . Soybean meal was provided both groups 
for the following 28 days at an approximate rate of 0 . 5 lb . per head per day 
in an attempt to get better consumption of the urea supplements . The soybean 
meal was mixed with the urea meal supplement or fed alone to the group on the 
liquid supplement .  Thereafter i t  was concluded that the urea-meal supplement 
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was unpalatable at the 11 . 5% urea level and ground corn was mixed wi th the supple­
ment at 1 part ground corn to 3 parts corn-urea supplement . This resulted in 
a mixture with about the same level of tot al protein as in the liquid supplement . 
No ground corn was supplied to the liquid-fed group . The cattle were weighed 
b efore feeding after 21 days and at 28-day intervals thereafter . Final weigh ts 
were taken after an overnigh t  s tand wi thout feed and water . 
Results 
The results of this experiment are presented in table 5 .  Consumption for 
the first 21 days averaged 0 .9 4  lb . per head per day for the liquid supplement 
and 0 . 11 lb . for the meal group . Calves refused the urea meal supplement more 
noticeably on extremely col d ,  wet days . Consump tion of the liquid supplement 
appeared to b e  lower on extremely cold days although i t  was not measured daily . 
Consumption over the entire period favored the liquid form (0 . 9 2  vs . 0 . 81 
lb . daily) over the dry form . However ,  average daily gains were higher for the 
meal group (0 . 89 vs . 0 . 76 lb . ) . Feed conversion was superior for the meal form 
for both prairie hay and supplements on a combined basis . Two s teers were los t  
i n  the meal lot and one i n  the liquid lot , apparently from bloat . 
Conclusion 
Results of this experiment indicate that with prairie hay up to 4% urea 
in a corn-based supplement can be fed during a 28-day adaptation phase with no 
depression in average daily gains when compared to a soybean meal supplement . 
During the subsequent wintering phase the urea level can be increased to 8% with 
no resulting loss in average daily gains . However ,  a corn-12% urea supplement 
during the wintering phase appears to depress both supplement consumption and 
average daily gains . These results differ from those ob tained in an experiment 
the previous year in that some depression in rate of gain was encountered during 
the initial 4-week period from the supplement wi th 4%  urea . Increasing the level 
of urea in the supplements from 0 ,  2 or 4% to 8% after the 4-week period did 
not result in any depression in later rate of gain as in the previous experiment . 
Average daily gains appear to b e  better for calves fed a urea-com supplement 
than for a urea-molasses supplement when both furnish about the same amount of 
protein with full-fed prairie hay . Palatab ility of the commercial liquid supple­
ment at the same level of urea appeared superior to the com-urea supplement . 
Adequate nitrogen intake was difficult to maintain when the level o f  urea exceeded 
approximately 8% of the supplement or supplement plus grain. 
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Table 2 .  Percentage Composition of Wintering Phase Supplements 
Tile of SuEElement 
Soybean Corn- Corn- Corn-
Ingredient meal 2% urea 4% urea 8% urea 
Ground corn 0 . 94 13 . 9 8  2 7 . 02 53 . 08 
Soybean meal ( 44%) 90 . 64 75 . 20 59 . 76 28 . 90 
Urea (281%) 2 .00 4 .00 8 . 00 
Dicalcium phosphate 4 . 00 4 . 00 4 .00 4 . 00 
Trace mineral salt 4 . 00 4 . 00 4 . 00 4 . 00 
Antibiotic premixa 0 . 35 0 . 35 0 . 35 0 . 35 
Vitamin A premixb 0 . 0 7  0 . 0 7  0 .0 7  0 .0 1  
Sodium sulfatec 0 . 40 0 . 80 1 . 60 
a 35 mg. chlortetracycline per pound of supplement . 
b 10 , 000 I . U .  vitamin A per pound of supplement . 
c Added to furnish 1 part sulfur to 10 parts nitrogen from the urea . 
Table 3 .  Results of Adap tation Phas e ,  Experiment 1 
(November 16 to December 14 , 1970 - 2 8  Days) 
T�Ee of SuEElement 
Soybean Corn- Corn-
meal 2% urea 4% urea 
Number of s teers 16 16 16 
Avg . initial wt . , lb . 417 . 0  417 . 8  415 . 5  
Avg . final wt . ,  lb . 441 . 2  442 . 9  441 . 7  
Avg . daily gain , lb . 0 . 86 0 . 90 0 . 9 4  
Avg . daily feed , lb . 
Prairie hay 12 . 5 5  12 . 51 12 .44  
Supplement 1 . 85 1 . 83 1 . 82 
Feed/100 lb . gain , lb . 
Prairie hay 1459 1390 132 3 
Supplement 215 203 194 
5 1  
Corn-
12% urea 
7 7  . 4 3  
11 . 80 
4 . 00 
4 . 00 
0 . 35 
0 . 0 7  
2 . 35 
Corn-
8% urea 
16 
415 . 7 
432 . 9  
0 . 61  
12 . 63 
0 . 99  
2070 
162 
Table 4 .  Results of Wintering Phase , Experiment 1 
( December 14 , 1970 to April 23 , 19 71 - 130 Days) 
Adaptation Supplement 
Type of SuEElement 
Soibean meal Corn-2% urea Corn-4% urea Corn-8% urea 
Soybean Corn-8% Corn-2% Corn-8% Corn-4% Com-8% Corn-8% Corn-12% 
Wintering Supplement meal urea urea urea urea urea urea urea 
Number o f  s teers 8 8 8 8 8 8 8 8 
Avg . ini tial wt . , lb . 440 442 441 445 439 444 433 433 
Avg . final wt . ,  lb . 5 75 574 5 85 586 576 5 72 550 543 
Avg . daily gain , lb . 1 . 01  1 . 09 1 . 0 2  1 . 18 1 . 00 1 . 08 0 . 89 0 . 78 
Avg . daily feed , lb . 
Prairie hay 15 . 19 15 . 31 15 . 38 15 . 33 15 . 41 15 . 27 15 . 20 15 . 20 
Supplement 2 . 00 1 . 77 2 . 00 1 . 82 2 . 00 1 . 65 1 . 52 0 . 85 
CJ1 Feed/100 lb . gain, lb . VI tv 
Prairie hay 1508 1403 1508 1296 1547 1420 1711 1941 
Supplement 197 162 196 154 201 153 171 109 
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Table 5 .  Results of Experiment 2 
(November 16 , 1970 to April 23 , 19 71 - 158 Days) 
Corn-urea 
supplement 
Number of s teers 30 
Avg . initial wt . ,  lb . 4 31 
Avg . 21 day wt . , lb . 460 
Avg . final wt. , lb . 582 
Avg . daily gain , lb . 0 . 89 
Avg . daily feed , lb . 
Prairie hay 15 . 32 
Urea supplement 0 . 81 
Soybean meal 0 .08 
Ground corn 0 . 22  
Adaptation supplement 0 . 23 
Feed/100 lb . gain , lb . 
Prairie hay 172 7 
Supplement ( all combined) 151 
Liquid protein 
supplement a 
31 
429 
454 
568 
0 .  76 
14 . 84 
0 . 9 2  
0 . 09 
0 . 00 
0 . 24 
1958 
164 
a Rum-Liq . 33 furnished by Farmers Union Grain Terminal Association , Ellis , 
South Dakota . 
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Value of Shelter for Growing 
and Finishing Cattle 
A . S .  Series 71-28 
L .  B .  Embry , R. M. Luther and J .  F. Fredrikson 
In an experiment which involved a s tudy of sulfur additions to supplements 
with high levels of urea fed with corn silage and wi th ground ear corn , four diet 
treatments were replicated with inside or outside feeding . Results for this 
aspect of the experiment are summarized for this report . 
Procedures 
Eigh t  pens each with 15 head initially were used in the experiment .  There 
were four outside pens which measured 56 ft . x 64 ft . The pens were equipped 
with fence-line feed bunks and an automatic , electrically heated waterer . Each 
pen had a 10-ft . concrete apron adjacent to the feed bunk and a concrete runway 
from this apron to the waterer . A bedding mound was provided with corn cobs 
and s traw used for bedding as necessary . 
Another four pens of cattle were fed inside an east-west oriented shed . 
This shed measured 38 ft . x 100 ft . and was divided into equal size pens wi th 
25 ft . x 50 ft . outside pens for each to the north or sou th . Both inside and 
outside areas were paved with concrete , and the cattle were allowed free choice 
to inside and outside loafing and bedding areas . Only the inside area was bedded 
with s traw as necessary . 
The experiment consis ted of a corn silage feeding phase of 124 days and 
a ground ear corn feeding phase of 189 days . 
Results 
Results of the corn silage phase from January 22 to May 26 are shown in 
table 1 .  Rate of gain was only sligh tly less for the outside cattle . They consumed 
more feed and had higher feed requirements (6%) than the inside cattle . For 
each 100 lb . of gain this amounted to 113 lb . of corn silage and 4 lb . protein 
supplement . At prices of $ 8  per ton for corn silage and $ 80 per ton for protein 
supplement , feed cos t  per 100 lb . of gain would have been increased by 6 1  cents 
during this phase of the experiment .  
During the ground ear corn feeding phase from May 26 to December 1 ,  s teers 
in the outside pens gained fas ter than those fed inside the shed . They also 
consumed more feed and had sligh tly higher feed requirements ( 2 . 8%) . This amounted 
to 28 lb . of ground ear corn but 5 lb . less protein supplement per 100 lb . of 
gain. At feed prices of $24 per ton for ear corn and $ 80 per ton for protein 
supplement , this would amount to about 24 cents more cost per 100 lb . of gain 
for the cattle fed outside . 
Sunnnary 
S teers fed for 124 days (January 22  to May 26) on a corn silage diet gained 
only s li gh tly less when fed in outside pens in comparison to steers fed inside 
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L .  B .  Embry , R. M. Luther and J .  F. Fredrikson 
In an experiment which involved a s tudy of sulfur additions to supplements 
with high levels of urea fed with corn silage and wi th ground ear corn , four diet 
treatments were replicated with inside or outside feeding . Results for this 
aspect of the experiment are summarized for this report . 
Procedures 
Eigh t  pens each with 15 head initially were used in the experiment .  There 
were four outside pens which measured 56 ft . x 64 ft . The pens were equipped 
with fence-line feed bunks and an automatic , electrically heated waterer . Each 
pen had a 10-ft . concrete apron adjacent to the feed bunk and a concrete runway 
from this apron to the waterer . A bedding mound was provided with corn cobs 
and s traw used for bedding as necessary . 
Another four pens of cattle were fed inside an east-west oriented shed . 
This shed measured 38 ft . x 100 ft . and was divided into equal size pens wi th 
25 ft . x 50 ft . outside pens for each to the north or sou th . Both inside and 
outside areas were paved with concrete , and the cattle were allowed free choice 
to inside and outside loafing and bedding areas . Only the inside area was bedded 
with s traw as necessary . 
The experiment consis ted of a corn silage feeding phase of 124 days and 
a ground ear corn feeding phase of 189 days . 
Results 
Results of the corn silage phase from January 22 to May 26 are shown in 
table 1 .  Rate of gain was only sligh tly less for the outside cattle . They consumed 
more feed and had higher feed requirements (6%) than the inside cattle . For 
each 100 lb . of gain this amounted to 113 lb . of corn silage and 4 lb . protein 
supplement . At prices of $ 8  per ton for corn silage and $ 80 per ton for protein 
supplement , feed cos t  per 100 lb . of gain would have been increased by 6 1  cents 
during this phase of the experiment .  
During the ground ear corn feeding phase from May 26 to December 1 ,  s teers 
in the outside pens gained fas ter than those fed inside the shed . They also 
consumed more feed and had sligh tly higher feed requirements ( 2 . 8%) . This amounted 
to 28 lb . of ground ear corn but 5 lb . less protein supplement per 100 lb . of 
gain. At feed prices of $24 per ton for ear corn and $ 80 per ton for protein 
supplement , this would amount to about 24 cents more cost per 100 lb . of gain 
for the cattle fed outside . 
Sunnnary 
S teers fed for 124 days (January 22  to May 26) on a corn silage diet gained 
only s li gh tly less when fed in outside pens in comparison to steers fed inside 
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a shed with access to an outside paved area . The s teers fed outside consumed 
more feed and required 6 .0%  more feed per pound of gain . This would have resulted 
in about 61 cents more feed cos t  per 100 lb . of gain using typical prices for 
the feeds . 
When fed ground ear corn diets for 189 days (May 26 to December 1) , s teers 
fed outside gained at a sligh tly fas ter rate than the inside cattle . They consumed 
more feed and required about 2 . 8% more feed per pound of gain . Increased cos t  of 
the gains under condi tions of this phase of the experiment would amount to about 
24 cents per 100 lb . of gain at typical prices for the feeds . 
Differences in rate of gain and feed requirements would not jus tify any 
large expenditure for type of housing involved under conditions of this experiment . 
Labor , bedding , condition of the cattle , manure disposal and problems likely 
to be encountered with winter s torms and spring mud under the two systems should 
be taken into consideration . 
Table 1 .  Inside or Outside Feeding for Beef S teers 
Fed Corn Silage Diets 
(January 2 2  to May 26 , 1970 - 124 Days) 
Inside Outside 
Number of s teers 60 60  
Avg . init . wt . ,  lb . 416 416 
Avg . final wt . ,  lb . 663  643 
Avg .  daily gain, lb . 1 . 90 1 . 83 
Avg . daily feed,  lb . 
Corn silage 34 . 89 35 . 66 
Supplement 1 . 9 7  1 .9 7  
Feed/100 lb . gain, Th .  
Corn silage 1836 1949 
Supplement 104 108 
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the gains under condi tions of this phase of the experiment would amount to about 
24 cents per 100 lb . of gain at typical prices for the feeds . 
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Avg .  daily gain, lb . 1 . 90 1 . 83 
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Table 2 .  Inside or Outside Feeding for Beef S teers 
Fed Ground Ear Corn Diets 
(May 26 to December 1 ,  19 70 - 189 Days) 
Number of s teers 
Avg . ini t . w t . , lb . 
Avg . final wt . , lb . 
Avg . daily gain, lb . 
Avg . daily feed , lb . 
Ground ear corn 
Supplement 
Feed/100 lb . gain, lb . 
Ground ear corn 
Supplement 
5 6  
Inside 
5 8  
661 
1044 
2 . 08 
15 . 21 
1 .9 5  
7 31 
9 4  
Outside 
56 
645 
106 3 
2 . 21 
16 . 7 7  
1 .9 7  
759 
89 
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Sulfur Supplementation With Urea as the Supplemental Protein 
With Corn Silage or Ear Corn Diets for Beef S teers 
L .  B .  Embry , R. M. Luther and J .  F .  Fredrikson 
This experiment was conducted to determine the need for a sulfur supplement 
with urea used as the primary supplemental protein in corn silage or ear corn 
diets for growing and finishing s teers . Supplements which contained one part 
o f  sulfur to 10 or 20 parts nitrogen from the urea were compared to a urea supple­
ment wi thout added sulfur and to a low-protein corn supplement fed at the same 
level . The experiment consis ted of a corn silage feeding phase of about 4 months 
and a ground ear corn phase of about 6 months . 
Procedure 
Corn Silage Phase 
Eigh t  pens with 15 steers were used in the experiment . Four d iet treatments 
were replicated with inside and outside feeding which will be combined in presenting 
results of the diet treatments . 
The cattle were full-fed corn silage once daily and 2 lb . of a supplement . 
The four experimental treatments were as follows : 
1 .  Corn supplement (control) � 
2 .  Urea supplement ( 40%  protein) . 
3 .  Urea supplement wi th 1 part sulfur to 20 parts nitrogen in the urea . 
4 .  Urea supplement wi th 1 part sulfur to 10 parts nitrogen in the urea .  
The corn ( control) supplement was composed o f  87 . 65% ground corn grain , 6 . 0% 
dicalcium phosphate ,  6 . 0%  trace mineral salt and 0 . 35% aureomycin premix to furnish 
35 mg .  aureomycin per pound of supplement . Vitamin A was added to furnish 10 , 000 
I .U .  per pound of supplement and the cattle were implanted with diethylstilbes trol . 
Urea was used to replace an equal weight of corn in this suppplement ( 11 . 80 ,  11 . 85 
or 11 . 90%) to obtain 40% protein supplements wi th no added sulfur and at 1 part 
sulfur to 20 or 10 parts of ni trogen in the urea.  
Ground Ear Corn Phase 
The corn silage phase o f  the experiment was terminated after 124 days . Diets 
were then changed to ground ear corn with the corn silage being eliminated over 
a 5-day period . Ground ear corn was increased to a full feed at a rate of 2 lb . 
per head daily . This rate of increase apparently was too rapid and some death losses 
resulted as indicated from numbers of cattle per treatment group in table 2 .  Results 
presented are for animals completing the experiment with an average feed being 
deducted per animal up to the time each loss occurred . 
The experimental treatments for the supplements were the same as during the 
corn silage phase except die thylstilbestrol was added at 5 mg. per pound of supple­
ment . The cattle remained in the same pens for this phase of the experiment as 
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during the previous phase . The experiment was terminated after 189 days on this 
ground ear corn phase . The cattle were marketed at a central s tockyards and carcass 
data were not obtained . 
Results 
Corn Silage Phase 
Results of this phase of the experiment are shown in table 1 .  I t  i s  evident 
that corn silage and the 2 lb . of corn supplement with added minerals , vitamin 
A and aureomycin did not supply adequate protein and that supplementing with urea 
resulted in marked improvement in rate of gain . The average improvement in rate 
of gain for all the urea supplemented groups amounted to 4 3% in comparison to 
the corn control . The cattle fed urea also consumed more feed but required 15 . 1% 
less feed per 100 lb . of gain than did the low-protein groups . 
Rate of gain was lower and feed requirements higher when feeding supplements 
with added sulfur . However, these differences were qui te small and more likely 
ind icate no ef fect from sulfur supplementation rather than a reduction in feedlot 
performance . 
Water analysis showed a sulfate (S04) content of 1865 ppm. Sulfur require­
ments of cattle appear to be about 0 . 1% of the air-dry diet . On this basis , the 
maximum daily sulfur requirement would be about 7 to 8 gm. during this phase of 
the experiment . Each gallon of the water contained about 2 . 3 gm . of sulfur . Normal 
intakes of the water by the cattle should supply total sulfur needs from the water 
without a need from other diet sources . 
Ground Ear Corn Phase 
Results of this phase of the experiment are shown in table 2 .  Rate of gain 
and feed efficiency for cattle fed the corn ( control) supplement were improved 
somewhat more than for those fed the high urea supplement over the corn silage 
phase . This would be in suppor t  of a lower protein requirement of cattle with 
advancing age and finish . 
Gains and feed requirements also favored the cattle fed the urea supplement 
without added sulfur during this phase of the experiment .  The difference in gain 
between urea supplements with and wi thout added sulfur was greater during this 
phase of the experiment than during the corn silage phase , especially in case 
of the higher level of sulfur supplementation (1  part sulfur to 10 parts ni trogen 
from urea) . However , data from this one experiment are not enough to conclude 
these levels of added sulfur were detrimental to cattle feedlot performance . 
Summary 
Diets composed of corn silage or ground ear corn were improved by urea supple­
mentation with the improvement in gain and feed efficiency being more pronounced 
during early s tages of growing and finishing when fed corn silage than during 
later s tages of finishing when fed ground ear corn . Adding sulfur at 1 part 
to 20 or 10 parts of nitrogen from the urea did not show any beneficial effect 
during either phase . Sulfur content of the water was quite high and would furnish 
in excess of sulfur requirements at normal water consump tion . 
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Table 1 .  Sulfur Levels in Urea Supplements Fed With Corn Silage To Growing 
and Finishing Beef S teers 
{January 22 to May 26 , 1970  - 124 Days) 
Ti'.:pe of Supplement 
Corn- Corn-
urea urea 
Corn- 1 p t .  S to 1 p t .  S to 
Corn urea 20 pt . Na 10 pt . Na 
Number o f  s teers 30 30 30 30 
Avg . ini t . wt . ,  lb . 416 416 416 416 
Ave . final wt . ,  lb . 592 671 663 687  
Avg . daily gain, lb . 1 . 41 2 . 0 7  1 . 99 1 .99  
Avg . daily feed , lb . 
Corn silage 30 . 28 37 . 35 36 . 70 36 . 84 
Supplement 1 . 9 8  1 . 9 8  1 . 9 8  1 . 9 5  
Feed/100 lb . gain , lb . 
Corn s ilage 214 8 1804 1844 1851 
Supplement 140 96 99 9 8  
Total 2288 1900 1943 1949 
a 1 part of sulfur to 20 or 10 parts nitrogen from urea in supplement .  
Table 2 .  Sulfur Levels in Urea Supplements Fed With Ground Ear Corn 
to Growing and Finishing Beef Steers 
(May 25 to December 1 ,  1970 - 189 Days) 
T;lEe of SuEElement 
Corn- Corn-
urea urea 
Corn- 1 pt . S to 1 p t .  S to 
Corn urea 20 pt . Na 10 pt . Na 
Number o f  s teers 26 30 28  30 
Avg . ini t .  wt . ,  lb . 590 671  664  6 87 
Avg . final wt . ,  lb . 959 1106 1080 106 7 
Avg . daily gain, lb . 1 . 95 2 . 30 2 . 20 2 . 13 
Avg . daily feed , lb . 
Ground ear corn 14 . 69 16 . 50 16 . 59 16 . 16 
Supplement 1 . 95  1 . 95  1 . 96 1 . 9 7  
Feed/100 lb . gain , lb . 
Ground ear corn 753 717 754 759 
Supplement 100 85 89 9 2  
a 1 par t  o f  sulfur t o  20 or 1 0  parts nitrogen from urea in supplement . 
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High-mois ture grains have received considerable emphasis in cat tle feeding 
research and by feedlot operators during recent years . Large quantities of grain 
are harves ted at high-mois ture contents because of harves ting and other advantages 
associated with the high-mois ture content or because of unfavorab le natural drying 
conditions . Drying grain is expensive , and i t  would appear that first consider­
ation should be given to storing and using the grain in the high-mois ture form 
if it is to be fed to lives tock . 
Research with high-mois ture grains has shown that high-mois ture grain may 
be one of the more economical and efficient ways of utilizing grain for feeding . 
Similar results appear to be ob tained whether grain is harves ted at a high-mois ture 
content or water added to dry grain at time of s torage . Research has also indicated 
some interrelationships between mois ture content of grain , grain processing methods , 
levels of roughage and mois ture content of the roughage . 
I t  has become quite apparent that results ob tained from various ways of 
processing grain are not the same for all grains and under all conditions . It 
appears that both animals and feed factors and also climatic environment are 
involved . If s o ,  res earch on grain processing needs to be conducted under a 
number of variables as to animals , feeds and climatic environment . 
In view of the large percentage of the total cos t  of growing and finishing 
cattle represented by feed cos ts , relatively small improvements in feed efficiency 
can result in substantial savings if not offset by the cos t  of the processing 
me thod . Since corn grain is a highly palatab le and diges tible feed , inves tment 
for various methods of processing that will provide an economical return may 
be limi ted . However , this may vary somewhat for a commercial feeder purchasing 
all feeds or a farmer growing corn and also feeding cattle . A more logical 
approach by the latter might be the selection of a processing and storage sys tem 
that results in the least cos t in relation to the production ob tained . 
Since corn grain is the maj or cattle feed grain in this area and much of i t  
will b e  harves ted at a high-mois ture content on purpose or because o f  no choice , 
we decided to devote mos t  of our at tention in the area of feed processing to 
high-mois ture corn . Several experiments with dry and high-mois ture corn fed 
whole or rolled were conducted under various condi tions of types , levels and 
mois ture content of roughage and are summarized here . The high-mois ture grain 
used in the experiments was recons ti tuted from dry grain . This procedure allowed 
better use of the s torage facilities available , provided more flexibility as to 
when the experiments could be conducted , and permitted more uniformity between 
the source of corn in dry and high-mois ture comparisons . Recons tituted high­
mois ture corn fed in these experiments was stored as whole grain in an oxygen-
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limi ting silo (Harves tore) . Both dry and high-mois ture grains were from the 
same source , and they were rolled j us t  prior to feeding . Dry grain was rolled 
to a medium degree of fineness ,  and the high-mois ture grain was rolled to produce 
a flattened kernel with a minimum amount of fine material . Mois ture content 
of the feeds was determined by oven drying which may have resulted in the dry 
matter intake calculated from these values being less than the actual consumption 
thus favoring the high-mois ture fermented feeds . 
The cattle were fed in pens which were paved with concrete but wi thout access 
to shade or shelter . All diets were considered to be supplemented wi th adequate 
levels of protein , minerals and vi tamin A. Diethyls tilbes trol was fed at 10 mg . 
per head daily or implanted with 36 mg . initially and again after about 4 months 
if the experiments were much over 5 months in length . Carcass characteris tics 
did not appear to be affected by die ts fed other than reflections of differences 
in weigh t gains and carcass weigh ts . Therefore , carcass data are not shown in 
the tables giving results of the various experiments .  
Dry and High-Mois ture Corn With Haylage 
Dry and high-mois ture corn was compared when fed rolled and wi th a limi ted 
feed of alfalfa-brome haylage . The high-mois ture corn was reconsti tuted to 29% 
mois ture . Alfalfa-brome hay was chopped , reconstituted to 46% mois ture and s tored 
in a silo . Each type of corn was fed once or twice daily in amounts that would 
be nearly consumed by the next feeding . Data from this experiment are summarized 
in table 1 .  Feed data shown in the table have been adjusted to a 12% mois ture 
basis to facilitate comparisons between diets . 
When fed once daily , s teers fed high-mois ture corn consumed slightly more 
grain dry matter and gained 0 . 24 lb . ( 8 . 9%)  more daily wi th 5 . 4% lower feed require­
ments . 
Table 1 .  Dry and High-Mois ture Corn Fed Once o r  Twice Daily wi th Haylage 
( December 29 to June 2 7  - 159 Days) 
Fed once 
���������������---'4aily 
Number of s teers 17 
!ni t .  shrunk wt. , lb . 698  
Final shrunk wt . ,  Th .  1129 
Avg . daily gain, lb . 2 . 71 
Avg . daily feed , lb . 
Alfalfa-bromeb 4 . 0 
Corn , as fed 17 . 5  
�rn , �-d� 17 . 0  
Protein supplement 1 . 0  
Total , air-dryc 2 2 . 0  
Feed/100 lb . gain, air-dry , lb . 
Alfalf a-brome 145 
Corn 6 28 
Protein supplement 36 
Total 809 
Dry corn 
Fed twice 
daily 
18 
699 
1151 
2 . 84 
4 . 0  
17 . 6  
1 7 . 1  
1 . 0  
2 2 . 1  
142 
602 
35 
779 
a Water added and s tored at about 29% mois ture . 
b Fed as recons tituted haylage with about 46% mois ture . 
c �nverted to 12% moisture basis . 
HM corna 
�����-
Fed once Fed twice 
daily dailz___ 
17 18 
692 7 00 
1161 1161 
2 . 95 2 . 90 
4 .0 4 . 0  
21 . 6  21 . 9  
17 . 5  17 . 7  
1 . 0 1 . 0  
22 . 5  22 . 7  
136 138 
595 611 
34 34 
765 783 
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Feeding twice daily resulted in a slight improvement in rate of gain (4 . 9% )  
and feed efficiency ( 3 . 7%) for dry corn but not for the high-mois ture corn . However ,  
steers fed high-mois ture corn once daily were s till slightly ahead of those fed 
dry corn twice daily on rate of gain ( 3 . 9%)  with about the same feed require-
ments . 
Dry and High-Mois ture Corn With and Wi thout Roughage 
In this experiment , dry or high-mois ture corn was fed in all-concentrate diets 
and wi th 15 lb . per head daily of corn silage . High-mois ture corn was recon­
stituted from dry corn and s tored at a mois ture content of about 28% . Each kind 
of corn was fed once or twice daily in amounts that would be nearly consumed 
by the next feeding . 
Table 2 .  Dry and High-Mois ture Corn Fed Once or Twice Daily With Corn Silage 
(June 23 to November 8 - 139 Days) 
Number of s teers 
Init .  shrunk wt . , lb . 
Final shrunk wt . ,  lb . 
Avg .  daily gain, lb . 
Avg·. daily feed , lb . 
Corn silage 
Corn grain , as fed 
Corn grain, air-dryb 
Protein supplement 
Total , air-dryb 
Feed/ 100 lb . gain , air-dry , 
Corn silage 
Corn grain 
Pro tein supplement 
Total 
a Water added and s tored at 
b Converted to 12% mois ture 
Dry corn 
Fed once Fed twice 
daily daily 
18 17  
772 7 74 
1150 1179 
2 . 73 2 . 90 
14 . 6  14 . 4  
16 . 8  17 . 3  
16 . 8  17 . 3  
1 . 9  1 .9 
24 . 3  24 . 7  
lb .b 
206 189 
613 591 
70 6 5  
889 845 
about 28% mois ture . 
basis . 
HM corna 
Fed once Fed twice 
daily daily 
17  18 
773  7 71 
1164 1174 
2 . 82 2 . 9 1  
14 . 9  14 . 4  
19 . 0  19 . 6  
15 . 3  15 . 8  
1 . 9  1 . 9  
22 . 9  23 . 3  
20 2 191 
543 546 
6 7  66 
812 803 
Results of the experiment wi th corn silage at 15 lb . per head daily are 
shown in table 2 .  These die ts are high in concentrates when one considers that 
the corn silage was about 65% mois ture and that 35 to 40% of the dry matter is 
grain . 
When fed once daily , rate of gain was slightly ( 3 . 3%) in favor of  high­
mois ture over dry corn .  Improvement in feed efficiency amounted to 8 . 7% for 
the high-mois ture corn group . Feed intake and rate of gain were improved by 
feeding twice daily for both dry and high-mois ture corn . Improvement in daily 
gain was greater for the dry. corn , resulting in about the same rate of gain for 
dry and high-mois ture corn ,  but feed requirements were 5% less for the high­
mois ture grain . 
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Table 3 .  Dry and High-Mois ture Corn Fed Once and Twice Daily Without Roughage 
(June 23 to November 8 - 139 Days) 
Dr:z: corn 
Fed once Fed twice 
daily daily 
Number of s teers 18 17 
Ini t .  shrunk wt . ,  lb . 7 70 769 
Final shrunk wt . ,  lb . 1179 119 7  
Avg . daily gain, lb . 2 . 94 3 . 09 
Avg .  daily feed , lb . 
Corn grain, as fed 18 . 4  18 . 9  
Corn grain, air-dryb 18 . 4  18 . 9  
Protein supplement 1 . 9  1 . 9  
Total , air-dryc 20 . 8  21 . 3  
Feed/100 lb . gain , air-dry ,  lb . 
Corn grain 6 26 611 
Protein supplement 64 6 2  
TotalC 706 6 88 
a Water added and s tored at about 28% mois ture . 
b Converted to 12% mois ture basis . 
HM corn a: 
Fed once Fed twice 
daily daily 
18 18 
774 778  
1171 1205 
2 . 86 3 . 08 
2 2 . 4  23 . 2  
18 . 1  18 . 7  
1 . 9 1 . 9 
20 . 5  21 . 1  
6 32 606 
66 62 
714 6 84 
c Corn silage fed during firs t 4 weeks while increasing to full feed amounted 
to average o f  0 . 5  lb . daily of air-dry matter for the experiment . 
Results ob tained when feeding the dry and high-mois ture grain in all­
concentrate diets are shown in table 3 .  There were only small differences between 
dry and high-mois ture corn in dry matter consumed , rate of gain and feed efficiency . 
Feeding twice daily brought about slight improvements in gain and feed efficiency 
with the advantage over once daily being slightly greater for the high-mois ture 
corn .  
Comparisons o f  the diets with and wi thout roughage and dry corn are shown 
in table 4 .  The 15 lb . of corn silage reduced rate of gain and resulted in essen­
tially no saving in total concentrates per 100 lb . of gain in comparison to the 
all-concentrate diet . The effect was similar for once or twice daily feeding , 
with slightly less reduction for twice daily . 
The comparisons for die ts with and wi thout roughage and high-mois ture corn 
are shown in table 5 .  Rate of gain was not affected by including 15 lb . corn 
silage when fed once daily but was reduced when fed twice daily . These results 
differ from those ob tained with dry corn mainly in that , while total feed require­
ments were increased by feeding the corn silage , there was some reduction in 
amount of concentrates required . The savings in concentrates per 100 lb . of 
air-dry corn silage amounted to 43 . 6  and 29 . 3  lb . ,  respectively , for once and 
twice daily feeding . These results would indicate that high-mois ture corn has 
more advantage over dry corn when fed wi th roughage than when fed in all-concentrate 
diets . 
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Table 4 .  Dry Corn Fed Once and Twice Daily With and Without Roughage 
(June 23 to November 8 - 139 Days) 
Number of  s teers 
Ini t .  shrunk wt . , lb . 
Final shrunk wt . , lb . 
Avg . daily gain , lb . 
Avg . daily feed , lb . 
Corn grain , air-dry 
Protein supplement 
Corn silage 
Total , air-dry3 
Feed/ 100 lb . gain, air-dry , 
Corn grain 
Protein supplement 
Corn silage 
To tal a 
lb . 
All-concentrate 
lx 2x 
daily daily 
18 17 
7 70 769 
1179 119 7  
2 . 9 4  3 . 09 
18. 4  18 . 9  
1 . 9  1 . 9  
20 . 8  21 . 3  
626 611 
64 62  
706 688 
15 lb . corn silage 
lx 2x 
daily daily 
18 17 
772  774  
1150 1179 
2 . 7 3 2 . 9 2  
16 .8  17 . 3  
1 . 9 1 . 9  
14 . 6  14 . 4  
24 . 3  24 . 7  
613 59 1 
70  65 
206 189 
889 845 
a Corn silage fed during first 4 weeks while increasing to full feed amounted 
to an average of 0 . 5  lb . daily for the experiment . 
Table 5 .  High-Mois ture Corn Fed Once and Twice Daily With and Without Roughage 
(June 23 to November 8 - 139 Days) 
All-concentrate 15 lb . corn silage 
lx 2x lx 2x 
daily daily daily daily 
Number of  s teers 18 18 17 18 
Init .  shrunk wt . ,  lb . 7 74 778 7 73 771 
Final shrunk wt . ,  lb . 1171 1205 1164 1174 
Avg . daily gain, lb . 2 . 86 3 . 08 2 . 82 2 . 91  
Avg .  daily feed , lb . 
Corn grain, air-drya 18 . 1  18 . 7  15 . 3  15 . 8  
Protein supplement 1 . 9 1 . 9  1 . 9  1 . 9  
Corn s ilage 14 . 9  14 . 4  
Total , air-dryb 20 . 5  21 . 1  22 . 9  23. 3 
Feed/ 100 lb . gain, air-dry , lb . 
Corn grain 632 606 543 546 
Protein supplement 66 62 67 66 
Corn silage 202  191 
Totalh 714 684 812 803 
a Converted to 12% mois ture basis . 
b Corn silage fed during first 4 weeks to all-concentrate groups while increasing 
to full feed amounted to an average of 0 . 5  lb . daily for the experiment . 
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Dry and High-Moisture Corn Fed Whole or Rolled in High-Concentrate Diets 
Methods of processing were compared for dry and high-mois ture corn in this 
experiment . Water was added to the reconstituted high-mois ture corn for an average 
of 27 . 4% mois ture . All diets contained 2 lb . of alfalfa-brome hay . Results 
of this experiment are shown in table 6 .  
Table 6 .  Dry and High-Mois ture Corn Fed Whole and Rolled 
in a High Concentrate Diet 
(September 10 to December 30 - 111 Days) 
Dry corn HM 
Whole Rolled Whole 
Number of s teers 24 24 24 
Init .  shrunk wt . , lb . 841 844 847 
Final shrunk wt . ,  lb . 1136 1128 1117 
Avg . daily gain, lb . 
85 days , filled 3 . 20 3 . 13 3 . 17 
111 days , shrunk 
lb .b 
2 . 66 2 . 55 2 . 44 
Avg . days feed , air-dry , 
85 days 22 . 8  21 . 9  21 . 8  
111 days 
lb .b 
23 . 2  2 2 . 0  41 . 7 
Feed/100 lb . gain , air-dry , 
85 days , filled 714 699 6 89 
111 days , shrunk 874 863 890 
a Water added and s tored at 27 . 4% mois ture . 
b Converted to 12% mois ture basis . 
corn a 
Rolled 
24 
846 
1098 
3 . 0 7  
2 . 27 
21 . 1  
21 . 1  
6 89 
9 29 
A considerable amount of snow and low temperatures with high winds were 
encountered the last 3 weeks of  the experiment . Weight gain and feed efficiency 
data show some maj or difference between the 85-day weigh period and the one at 
111 days when the experiment was terminated . S ince differences in treatment 
at these two times probably can be attributed to weather conditions , weight and 
feed data are shown for the 85-day period as well as at 111 days . 
At 85 days , feed intake and rate of gain were slightly higher for dry corn 
fed whole or rolled . S teers fed whole corn , dry or  high-mois ture , consumed more 
feed and gained at a slightly faster rate ( 2 . 2  to 3 . 2%) than those fed rolled 
corn . Feed efficiency favored high-mois ture corn by 3 . 5% when fed whole , but 
i t  was about equal for dry and high-mois ture corn when rolled . 
Performance at 111 days was considerable less than at 85 days . The main 
difference appeared to be a greater ef fect of adverse weather conditions on s teers 
fed the high-mois ture corn . 
Dry and High-Moisture Corn Fed Whole and Rolled With Two Levels of Haylage 
Diets for this experiment consisted of dry or reconstituted high-moisture ( 29 . 7%) 
corn fed whole or rolled with 2 or 8 lb . of alfalfa-brome haylage . The forage was 
field chopped at 39 . 4% average moisture . 
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Table 7 .  Dry and High-Moisture Corn Fed Whole or Rolled 
With Two Pounds of Alfalfa-Brome Haylage 
(June 10 to October 30 - 142 Days) 
Dri corn HM 
Whole Rolled Whole 
Number of s teers 16 16 16 
Ini t .  shrunk wt . ,  lb . 6 52 646 654 
Final shrunk wt . , lb . 1154 1151 112 3 
Avg . daily gain , lb . 3 . 54 3 . 55 3 . 30 
Avg . daily feed, air-dry , lb .b 
Corn 19 . 1  19 . 5  17 . 8  
Haylage 1 . 4 1 . 4  1 . 4 
Supplement 1 . 9 1 . 9 1 . 9  
Total 2 2 . 4  22 . 8  21 . 1  
Feed/ 100 lb • gain , air-dry , lb .b 
Corn 540 549 539 
Haylage 39 39 42 
Supplement 54 53 5 7  
Total 633 641 6 38 
a Water added and s tored at 29 • 7% mo is tu re . 
b Converted to 12% mois ture basis . 
corn a 
Rolled 
16 
644 
1085 
3 . 10 
16 . 8  
1 . 4 
1 . 9  
20 . 1  
540 
45 
61 
646 
When fed with 2 lb . haylage ( tab le 7) , s teers fed dry corn consumed more 
grain dry matter and gained 0 . 24 lb . ( 7 . 3%) more daily for whole grain and 0 . 45 
lb . ( 14 . 5%) for rolled grain than those fed the high-mois ture grain . However ,  
feed efficiency was about the same between dry and high-mois ture grain when fed 
whole or rolled. 
Results ob tained with dry and high-mois ture grain and from rolling appeared 
somewhat different when diets contained 8 lb . haylage ( table 8) . Here gains 
were greater for dry corn when fed whole (0 . 23 lb . or 7 . 3%) but greater for high­
mois ture corn when rolled (0 . 1 7  lb . or 5 .4 %) . Feed requirements were 2 . 7% less 
for dry corn fed whole but 9 . 1% less for high-mois ture corn fed rolled . 
Feeding 8 lb . haylage in comparison to 2 lb . wi th dry corn resulted in a 
greater total feed intake but less corn ( table 9) . Rate of gain was reduced 
and to a greater extent with the rolled grain . The greater amount of haylage 
had a rather small effect on the total concentrates per 100 lb . of gain , especially 
with rolled corn . 
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Table 8 .  Dry and High-Mois ture Corn Fed Whole or Rolled 
With Eight Pounds Alfalfa-Brome Haylage 
(June 10 to October 30 - 142 Days) 
Dry corn 
Whole 
Number of s teers 16 
Init . shrunk wt . ,  lb . 6 54 
Final shrunk wt . , lb . 1136 
Avg . daily gain, lb . 3 . 39 
Avg . daily feed , air-dry , lb .b 
Corn 17 . 9  
llaylage 5 . 5  
Supplement 0 . 9 
Total 24 . 3  
Feed/ 100 lb . gain, air-dry , lb . 
Corn 528 
Haylage 16 3 
Supplement 28  
Total 7 19 
a Water added and s tored at 29 . 7% mois ture . 
b Converted to 12% mois ture b asis . 
Rolled 
14 
646 
109 5  
3 . 16 
1 7 . 6  
5 . 7  
1 . 0 
24 . 3  
555 
180 
31 
766  
HM 
Whole 
16 
6 41 
1091 
3 . 16 
17 . 2  
5 . 5  
0 . 9 
23 . 6  
5 35 
174 
30 
7 39 
Table 9 .  Two vs . Eight Pounds Haylage With Dry Corn 
corn a 
Rolled 
16 
6 57 
1129 
3 . 33 
16 . 7  
5 . 5  
0 . 9 
23 . 1  
502 
166 
28 
696 
Whole corn Rolled corn 
Haylage Haylage 
2 lb . 8 lb . 2 lb . 8 lb . 
Avg . daily gain , lb . 3 . 54 3 . 39 3 . 55 3 . 16 
Avg . daily feed , air-dry , lb . 
Corn 19 . 1  17 . 9  19 . 5  17 . 6  
Haylage 1 .4 5 . 5 1 . 4 5 . 7  
Supplement 1 . 9  0 .9 1 .9 1 .0 
Total 22 . 4  24 . 3  22 . 8  24 . 3  
Feed/100 lb . gain, air-dry , lb . 
Corn 540 5 28 549 555 
Haylage 39 16 3 39 180 
Supplement 5 3  28  53 31 
Total 6 32 719 641 766 
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Effects of the higher level of haylage fed wi th whole high-mois ture corn 
were similar as with dry corn ( table 10) . However ,  when the s teers were fed 
8 lb . of haylage and high-mois ture rolled corn , they consumed about the same 
amount of corn as those fed only 2 lb . of haylage . Rate of gain was 0 . 23 lb . 
( 7 . 4%) more wi th the higher level of haylage . When compared to the bes t dry 
corn treatment of whole grain and 2 lb . haylage , s teers fed high-mois ture rolled 
corn and 8 lb . haylage gained at a lower rate and had higher total feed require­
ments but with less concentrates . Haylage replaced corn and supplement at a 
rate of 50 lb . per 100 lb . of air-dry haylage . 
Table 10 . Two vs . Eight Pounds Haylage With High-Moisture Corn 
Whole corn 
Ha;:tlage 
2 lb . 8 lb . 2 lb . 
Avg . daily gain, lb . 3 . 30 3 . 16 3 . 10 
Avg . daily feed , air-dry , lb . 
Corn 17 . 8  17 . 2  16 . 8  
Haylage 1 . 4  5 . 5 1 . 4  
Supplement 1 . 9  0 . 9 1 . 9  
Total 21 . 1  23 . 6  20 . l  
Feed/ 100 lb . gain, air-dry , lb . 
Corn 
Haylage 
Supplement 
Total 
539 5 35 540 
42 174 45 
57 30 61 
6 38 739 646 
Dry and High-Mois�ure Corn Fed Whole or Rolled 
With Ha:y: or Haylage in High-Roughage Diets 
Rolled corn 
Ha:y:lage 
8 lb . 
3 . 33 
16 . 7  
5 . 5  
0 . 9  
23 . 1  
502 
166 
28 
696 
This experiment was conducted to compare dry and high-mois ture corn fed 
whole or rolled in limi ted grain die ts fed to calves from weights of about 500 
lb . to about 800 lb . High-mois ture corn was recons tituted to 28 . 0% mois ture . 
Grain was fed at 1 lb . of air-dry matter per 100 lb . of body weight with adjus t­
ments being made every 4 weeks . Alfalfa-brome hay or haylage was fed to appetite . 
No protein s upplement was considered necessary in the diets and the cat tle were 
implanted with diethylstilbes trol . Forage dry matter made up about 65% of the 
diets . 
When fed with hay , rate of gain was improved by rolling either grain ( table 
11) . However,  effects of rolling on either rate of gain or feed efficiency were 
small . Rate of gain was 8 . 6%  greater for high-mois ture corn with 8 . 0% lower 
feed requirements when fed whole . When rolled , gain and feed efficiency favored 
high-mois ture corn by 7 . 3  and 6 . 1% . 
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Table 11 . Dry and High-Mois ture Corn in High Hay Diets 
(February 4 to July 16 - 161 Days) 
Dry corn HM 
Whole Rolled Whole 
Number of s teers 16 16 16 
Ini t .  shrunk wt . , lb . 505 508 509 
Final shrunk wt . ,  lb . 803 818 833 
Avg . daily gain, lb . 1 . 85 1 . 9 2  2 . 01 
Avg . daily feed,  air-dry , lb . 
Corn 6 . 8 7 . 0 7 . 0 
Hay 11 . 9  12 . 0  11 . 7 
Total 18 . 7  19 . 0  18 . 7  
Feed/ 100 lb . gain , air-dry , lb . 
Corn 367 361 348 
Hay 643 619 5 81 
Total 1010 9 80 9 29 
a Water added and s tored at 28% mois ture . 
Table 12 . Dry and High-Mois ture Corn in High Haylage Diets 
(February 4 to July 16 - 16 1 Days) 
Dry corn HM 
Whole Rolled Whole 
Number of s teers 16 16 16 
Ini t . shrunk wt . , lb . 511 509 508 
Final shrunk wt . ,  lb . 836 835 844 
Avg . daily gain , lb . 2 . 01 2 .0 3  2 . 08 
Avg . daily feed , air-dry , lb . 
Corn 7 . 0 7 . 0 7 . 0 
Haylage 13 . 2  13 . 7  13 . 4  
Total 20 . 2  20 . 7 20 . 4  
Feed/100 lb . gain , air-dry , lb . 
Corn 349 34 7 338 
Haylage 656 6 75 641 
Total 1005 1022 979 
a Water added and s tored at 28% mois ture . 
coma 
Rolled 
16 
504 
836 
2 . 06 
7 . 0 
11 . 9  
18 . 9  
342 
578 
9 20 
corn a 
Rolled 
16 
504 
871 
2 . 28 
7 . 2  
13 . 8  
21 . 0  
317 
605 
922  
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When fed with haylage ( table 12) , rate of gain and feed efficiency were 
also in favor of the high-mois ture corn . While differences were small for whole 
corn , there was a 12 . 3% greater gain with 9 . 8% improvement in feed efficiency 
for high-mois ture rolled corn over dry rolled corn . 
Table 13 . Hay vs . Haylage With Dry Corn 
Avg . daily gain , lb . 
Avg . daily feed , air-dry , lb . 
Corn 
Hay or haylage 
Total 
Feed/100 lb . gain, air-dry , lb . 
Corn 
Hay or haylage 
Total 
Whole corn 
Hay Haylage 
1 . 85 2 . 01 
6 . 8 7 . 0 
11 . 9  13 . 2  
18 . 7  20 . 2  
36 7 349 
643 656 
1010 1005 
Rolled corn 
Hay Haylage 
1 . 9 2  2 . 03 
7 . 0 7 . 0 
11 . 9  13 . 7  
18 . 9  20 . 7  
361 347 
619 6 75 
9 80 1022 
A comparison of hay and haylage wi th dry corn is shown in table 13 . Steers 
fed haylage consumed more forage dry matter and gained at a fas ter rate . There 
appeared to be more advantage for haylage over hay when the dry corn was fed 
whole . Forage dry matter requirement per 100 lb . of gain was 13 lb . more for 
haylage but grain required was 18 lb . less . This represents a good return for 
the larger amount of forage consumed as haylage . The higher consumption of forage 
had less effect on grain requirements when the dry corn was ro lled . 
Table 14 . Hay vs . Haylage With High-Mois ture Corn 
Avg . daily gain , lb . 
Avg . daily feed , air-dry , lb . 
Corn 
Hay or haylage 
Total 
Feed/100 lb . gain , air-dry , lb . 
Corn 
Hay or haylage 
Total 
Whole corn 
Hay Haylage 
2 . 01  2 . 08 
7 . 0  7 . 0 
11 . 7 1 3 . 4  
18 . 7  20 . 4  
348 338 
5 81 641 
9 29 9 79 
Rolled corn 
Hay Hay la� 
2 . 06 2 . 28 
7 . 0  7 . 2  
11 . 9  13 . 8  
18 . 9  21 . 0  
342 317 
5 7 8  605 
9 20 9 22 
With high-mois ture grain ( table 14) , the advantage for haylage over hay 
appeared to be wi th rolled grain . Rate of gain was 0 . 22 lb . ( 10 . 7%) more wi th 
haylage . Total feed requirements were about the same . While 2 7  lb . more forage 
air-dry matter was required per 100 lb . of gain , corn requirement was reduced by 
25 lb . ,  resulting in a very favorable return for the higher forage intake from 
the hay1age . 
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Dry and High-Mois ture Corn Fed Whole or Rolled wi th Hay 
or Haylage in High-Concentrate Finishing Die ts 
The cattle fed the high-roughage diets wi th hay or haylage ( tables 11 to 14) 
were used in a finishing experiment following the growing experiment . Dietary 
treatments were the same as in the high-roughage experiment , but forage dry matter 
was limited to 1 . 5  lb . per head daily after a gradual change to a full feed of 
the high-concentrate diets . Each of the eight treatments was replicated two 
times with eight s teers per pen .  
The dry corn contained an average o f  12 . 0% mois ture and the reconstituted 
high-mois ture corn averaged 21 . 9% mois ture . The hay was a baled alfalfa-brome 
mixture (13 . 0% mois ture) chopped wi th a forage harves ter . The haylage was recon­
s tituted from the baled hay and s tored in an oxygen-limiting silo at an average 
mois ture of 4 8 . 4% . 
Tab le 15 . Dry and High-Mois ture Corn in High-Concentrate Diets With Hay 
(July 16 to October 29 - 105 Days) 
Dr! corn HM corn a 
Whole Rolled Whole Rolled 
Number of s teers 16 16 16 16 
!ni t . shrunk wt . , lb . 828 823 829 817 
Final shrunk wt . ,  lb . 1109 1094 1105 1096 
Avg . daily gain, lb . 2 . 66 2 . 58 2 . 62 2 . 65 
Avg . daily feed , air-dry , lb . 
Corn 20 . 12 18 . 55 18 . 9 6  18 . 6 2  
Hay 2 . 6 7  2 . 64 2 . 6 2 2 . 60 
Supplement 2 . 0 2  2 . 0 2  2 . 0 2  2 . 0 2 
Total 24 . 81 23 . 21 23 .60 23 . 24 
Feed/100 lb . gain, air-dry , lb . 
Corn 754 718 722  702  
Hay 100 102 99 98 
Supplement 76 7 8  7 7  76 
Total 9 30 898 898 876 
a Water added and s tored at 21 . 9 %  mois ture . 
When fed with hay , rate of gain varied only slightly between dry and high­
mois ture corn ( table 15) . Dry matter consumption was sli gh tly higher for dry 
corn fed whole , resulting in small increases in feed requirements in comparison 
to dry rolled corn or the whole high-mois ture corn , 3 . 44  and 2 . 45% , respectively . 
Effects of rolling either dry or high-mois ture corn on basis of weight gain 
or feed efficiency were small in this experiment with high-concentrate diets . 
Feed consump tion was slightly lower for diets wi th rolled corn wi th feed require­
ments b eing 3 . 44 and 2 . 45% less for the dry and high-mois ture grain . 
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Table 16 . Dry and High-Moisture Corn in High-Concentrate 
Diets With Haylage 
(July 16 to October 29 - 105 Days) 
Dry corn HM corn a 
Whole Rolled Whole 
Number of s teers 16 16 16 
Ini t .  shrunk wt . , lb . 818 819 821 
Final shrunk wt . ,  lb . 1087 1111 1103 
Avg .  daily gain ,  lb . 2 . 55 2 . 78 2 . 68 
Avg .  daily feed , air-dry , lb . 
Corn 18 . 99 19 . 14 18 . 9 7  
Haylage 2 . 34 2 . 44 2 . 35 
Supplement 2 .0 2  2 . 0 2  2 . 02 
Total 2 3 . 35 23 . 60 23 . 34 
Feed/ 100 lb . gain, air-dry , lb . 
Corn 744 689 706 
Haylage 91  87 91  
Supplement 7 9  7 2  75  
Total 914 848 872 
a Water added and s tored at 21 . 9% mois ture . 
Rolled 
16 
818 
1107 
2 . 75 
18 . 73 
2 . 41 
2 . 0 2  
23 . 16 
6 80 
88  
73  
841 
When fed with haylage ( table 16) , rate of gain was higher ( 5 . 1%) with lower 
feed requirements ( 4 . 6%) for high-mois ture corn when fed whole , but performance 
was about the same as for dry corn when both were rolled . S teers fed rolled 
corn gained at a faster rate and wi th lower feed requirements wi th either dry 
(9 . 0% more gain with 7 . 2% less feed) or high-mois ture corn ( 2 . 6% more gain with 
3 . 6% less  feed) . This would indicate that the advantage for rolling was greater 
with haylage than with hay . This is in agreement wi th other experiments sum­
marized using higher levels of roughage . However , this experiment showed more 
advantage for rolling the grain with the low level of roughage . 
The comparison between hay and haylage wi th dry corn is shown in table 17 . 
The comparative value of hay and haylage appeared to vary between whole and rolled 
corn . Gain was less ( 4 . 1%) for haylage with whole corn but greater ( 7 . 8%) with 
high-mois ture corn .  There was also some reduction (5 . 6% )  i n  feed requirements 
with haylage and rolled corn in comparison to hay . 
The comparison between hay and haylage and high-mois ture corn is shown in 
table 18 . The advantage in rate of gain and feed efficiency was for haylage , 
but i t  was small . However , these effects represent those from the total diet 
of which the haylage comprised approximately 10% . In view of this , haylage 
appeared to have a substantial advantage over hay as used in this experiment . 
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Table 17 . Hay vs . Haylage With Dry Corn 
(July 16 to Octob er 29 - 105 Days) 
Whole corn Rolled 
Hay Haylage Hay 
Avg . daily gain , lb . 2 . 66 2 . 55 2 . 58 
Avg . daily feed , air-dry , lb . 
Corn 20 . 12 18 . 99 18 . 55 
Hay or haylage 2 . 6  7 2 . 34 2 . 64 
Supplement 2 . 0 2  2 .0 2  2 . 0 2  
Total 24 . 81 23 . 35 2 3 . 21 
Feed/100 lb . gain , air-dry , lb . 
Corn 754 744 718 
Hay or haylage 100 9 1  102 
Supplement 76 79 78 
Total 930 914 898 
Table 18 . Hay vs . Haylage With High-Mois ture Corn 
(July 16 to October 29 - 105 Days) 
Whole corn Rolled 
Hay Haylage Hay 
Avg . daily gain , lb . 2 . 6 2  2 . 68 2 . 65  
Avg . daily feed , air-dry , lb . 
Corn 18 . 96 18 . 9 7  18 . 6 2  
Hay o r  haylage 2 . 6 2  2 . 35 2 . 60 
Supplement 2 . 0 2  2 . 0 2  2 . 0 2  
Total 23 . 60 23 . 34 23 . 24 
Feed/ 100 lb . gain , air-dry , lb . 
Corn 722  706 702 
Hay or haylage 99 91 98 
Supplement 77  75 76 
Total 89 8 872 876 
Dry and High-Mois ture Corn Fed Whole or Rolled With Corn Silage 
corn 
Haylage 
2 . 78 
19 . 14 
2 . 44 
2 . 0 2  
23 . 60 
698 
87 
7 2  
848 
corn 
Haylage 
2 . 75 
18 . 73 
2 . 41 
2 . 0 2  
23 . 16 
680 
88 
7 3  
841 
Dietary treatments in this experiment were dry or high-mois ture corn fed 
whole or rolled with 20 lb . of good quali ty corn silage for 147 days and then 
10 lb . of heat damaged corn silage for the remainder of the 230-day experiment . 
Each of four grain treatments was fed with urea or soybean meal as the maj or 
supplemental protein. There appeared to be no interaction between the supple­
ment and grain treatments . Results are shown by grain treatments in table 19 . 
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Table 19 . Dry and High-Mois ture Corn Wi th Corn Silage 
(January 7 to August 25 - 230 Days) 
Dri corn 
Whole 
Number of s teers 3ob 
Ini t .  shrunk wt . ,  lb . 508 
Final shrunk wt . ,  lb . 1141 
Avg . daily gain , lb . 2 . 75 
Avg . daily feed , air-dry , lb . 
Corn silage 8 . 26 
Corn grain 13 . 18 
Supplement 1 . 4 8  
Total 2 2 . 9 2  
Feed/100 lb . gain , air-dry , lb . 
Corn silage 300 
Corn grain 4 7 8  
Supplement 53 
Total 831 
a Water added and s tored at 25 . 7% mois ture . 
b Two s teers died from pneumoni a .  
HM 
Rolled Whole 
32 32 
506 508 
1116 1129 
2 . 65  2 . 70 
8 . 21 8 . 22 
12 . 50 12 . 41 
1 . 48 1 . 4 8  
22 . 19 22 . 11 
310 305 
472 460 
56 54 
838 819 
corn a 
Rolled 
3 2  
504 
1126 
2 . 70 
8 . 23 
11 . 83 
1 . 48 
21 . 54 
304 
437 
55 
796 
Average daily gains for all cattle fed dry or high-mois ture corn were the 
same (2 . 70 lb . ) . When the dry corn was rolled , rate of gain was 0 . 10 lb . less 
daily ( 3 . 6%) than for steers fed whole corn . Feed consumption was also slightly 
less for the s teers fed rolled dry corn , resulting in similar feed efficiency 
between whole and rolled dry grain. 
Rolling of the high-mois ture corn did not change the rate of gain in com­
parison to the whole grain . However ,  slightly less air-dry matter was consumed 
with rolled corn resulting in a small reduction in feed requirements ( 2 . 8%) . 
Summary 
Comparative value of dry and high-mois ture corn grain and the value of rolling 
in comparison to feeding whole appear to be influenced by the roughage level 
in the diet ,  moisture content of the roughage , frequency of feeding and environ­
mental temperature . Results of these several experiments appear to support the 
fol lowing conclusions : 
1 .  The difference between high-mois ture and dry corn when fed wi th low 
levels of roughage ( about 10% or less of diet dry matter) was small 
or frequently was in favor of dry grain on basis of rate of gain . 
There were also small differences in feed efficiency under these 
conditions , frequently favoring the high-moisture corn .  
2 .  At higher levels o f  roughage (20% or more of diet dry matter) , the 
value of  high-mois ture corn in comparison to dry corn appeared to 
improve , especially when fed with haylage and with rolled grain . 
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3 .  There seemed to be no consis tent difference on basis o f  rate o f  gain 
between rolled and whole dry corn grain wi th roughage levels up 
to about 20% of the diet dry matter . Rolled grain was generally 
consumed at a lower level but with about the same or a s light 
improvement in feed efficiency in comparison to the whole grain . 
Apparently , the whole grain is utilized efficiently even though 
apparent whole kernels appear in the feces . Dry matter of the feces 
is largely undiges ted feed which would be mos tly corn even where the 
grain is finely ground or rolled . Even with roughage levels as much 
as 60  to 65% of the dry die t ,  the advantage for rolling the corn 
was small for s teers from weigh ts of 500 to 800 lb . 
4 .  With high-mois ture corn and low levels of roughage , there also 
appeared to be little , if any , advantage for rolling the grain in 
comparison to feeding in the whole form .  At higher levels of 
roughage ( 20% or more of die t dry matter) , there appeared to be 
more advantage for rolling high-moisture grain than for rolling 
dry grain. The advantage for rolling the high-mois ture grain appeared 
to be greater wi th haylage than wi th hay . The grain replacement 
value of forage increased wi th higher levels of forage in the diet . 
This increase was more for haylage than for hay and more with rolled 
corn . 
5 .  Differences in value of dry and high-mois ture corn were small when fed 
in diets with limited amount of corn silage ( 10 to 20 lb . daily) . There 
was also little difference between whole and rolled corn under these 
conditions . 
6 .  Incidence of abscessed livers did not appear to be affected by mois ture 
content of grain . However , there was a greater incidence when the 
corn was rolled . Forty-six livers were abscessed out of 382 head of 
cattle ( 12 . 0%) where livers were examined with one-half of the cattle 
being fed whole corn and the other one-half fed rolled corn . Fifteen 
( 7 . 8%) of the abscessed livers were from cattle fed whole corn and 31 
( 16 . 2%) were from cattle fed rolled corn . 
South Dakota S tate Universi ty 
Brookings , South Dakota 
Department of Animal Science 
Agricultural Experiment Station 
S toring High Mois ture Grain 
James J .  O ' Connell , Extension Lives tock Specialis t-Beef 
For the past several years there has been increased interes t in the harves ting 
and s toring of high-mois ture feed grains , particularly corn , barley and grain 
sorghum. With improved silos and grain harves ting equipment , the use of high­
mois ture grains has replaced the conventional me thods of harves ting , storing 
and feeding grains on many cattle feeding farms . There are several reasons why 
this sys tem is becoming more popular . Harvesting can be done earlier and fas ter , 
harves ting losses are reduced , and a minimum number of operations and amount 
of equipment are required . Storage costs are comparatively low and in most cases 
s torage is rodent free . It is adaptable to mechanical feeding and s torage losses 
are low when good s tructures and good management are used . 
RECOMMENDATIONS 
For the operator who intends to feed his entire corn crop and has s torage 
facilities for high-mois ture grain , there is no need to go to the extra expense 
of drying the corn .  
Moisture Content . The mois ture content of the corn kernel determines harves t  
time for ensiling high-mois ture corn . Ideal kernel mois ture for ear corn or 
shelled corn silage is about 28% , wi th a satisfactory range of 25 to 30% . When 
kernel mois ture is 28% , the cob will contain 45 to 50% moisture . Therefore , 
the mois ture content of ear corn silage would be  about 32% . A 28 to 35% range 
is satisfactory . 
Processing. High-mois ture shelled corn can be stored as whole kernels or 
coarsely ground . Grinding facilitates packing and may help preservation . Ear 
corn mus t be ground before s toring to insure packing and safe keeping . 
S tructures . When upright conventional silos are used , be sure the silo 
is s trong and tight . The pressure imposed on the walls by high-mois ture grain 
is greater than that of regular forage silage . Therefore , the silo walls must 
be in good shape and reinforced to withs tand the additional pressure exerted . 
Mos t new silos put up in the las t few years have been constructed to handle high­
mois ture grains . Tightly sealed doors are important to prevent spoilage around 
the doors . 
Trench and bunker silos have been used successfully by many operators . I t  
i s  important when high-mois ture grain i s  s tored i n  trench o r  bunker silos that 
the exposed surface of the grain is sealed by a plastic cover or layer of dirt . 
Grinding or rolling the grain to allow better packing will reduce spoilage losses 
in bunker or trench silos . 
Gas-tight s torage s tructures cos t more but have lower s torage losses . 
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Barley 
There are several advantages to harves ting barley at a high-moisture content . 
Earlier harves t means reduction in loss from hail , collection of weeds such as 
wild oats before they shatter , easier harves ting and less shattering . 
Mois ture Content . Research studies on storing high-mois ture barley indicates 
that the grain will store satisfactorily at a range of from 25 to 40% , which is 
about the same as for high-mois ture shelled corn . It should be remembered , however , 
that the type of s torage s tructure used is more critical at the 25% level . Montana 
work shows that barley harves ted between 35 and 40% moisture was easier to com­
bine than mature grain. Because of the maturing factor or a short ripening period , 
i t  may not always be possib le to harves t the crop at the desired moisture range . 
This is not serious as water could be added to bring the moisture content to the 
desired level . Refer to the table on water addition to increase the mois ture 
of the grain. 
Processing. The work at Montana indicated rolling the grain as the silo 
is filled has been more satisfactory than s toring the whole grain . Better compaction , 
thus reducing the air space , can be ob tained with rolled grain . It was found with 
who le grain that , if the seal was broken , spoilage would move in deeper than with 
the more compacted , rolled grain. A roller with smooth rolls performed better 
than serrated rolls . If whole high-mois ture barley is s tored , it s till should 
be rolled before feeding . Otherwise , feed efficiency is reduced . 
S tructures . The same as mentioned for corn . 
Grain Sorghum 
Sorghum grain lends i tself to high-mois ture storage as well as the other grains 
describ ed in this paper . In addition , grain sorghum sometimes shoots late heads 
which may be immature when other heads of the plant are ready for harves t .  This 
results in wet grain mixed with dry grain , which will  cause spoilage when trying 
to s tore the mixture as dry grain. Under these circumstances storage as high­
mois ture sorghum is perhaps the bes t  sys tem .  
Mois ture Content . As wi th corn and barley , a mois ture content within a range 
of 25 to 30% is satis factory . I t  would be more desirable to strive for the 28 
to 30% level . Combining seems to be no problem when sorghum grain is at this 
mois ture content . 
Processing. Sorghum grain should be rolled or ground before feeding . Otherwise , 
because of the hard seed coat , much of the grain will pass through the animal undi­
ges ted . Sorghum grain packs easily without rolling or grinding because of the 
small size of the seed . Therefore , it is not necessary to roll the grain before 
putting i t  in the silo , In fact , rolling or grinding sorghum grain before blowing 
i t  into the silo may cause the blower pipe to plug . Also , grinding the sorghum 
grain s lows down the harves ting operations , and time is more critical at silo 
filling time than when taking the grain out for feeding . 
There has been some interes t in cutting and storing jus t  the heads of grain 
sorghum. The mois ture content of sorghum heads will  average be tween 35 to 40% 
mois ture . If s tored in this manner , the heads will have to be ground or rolled 
before feeding to insure high diges tibility .  Until equipment is developed that 
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will crush the seeds when harves ting and s toring , this sys tem of storing grain 
sorghum is not recommended under mos t  conditions . 
Structures . The same as mentioned under corn . 
Water Addition to Increase the Mois ture of Grain 
When harves ting grain to be s tored at a high-mois ture content , the mois ture 
level of the grain may drop too low because of a time element during harves ting , 
or i t  may have been too low when harves ting was s tarted . In this situation water 
may be added to raise the mois ture content of grain to the desired level .  The 
following table shows the amount of water to be added to raise the moisture con­
tent of the grain to the desired level . 
Percent 
moisture Percent moisture desired 
in grain 30 29 2 8  2 7  26 25 
Gallons of Water to be Added Per Ton 
29 3 . 5  
2 8  7 . 0  3 . 5  
2 7  10 . 5  7 . 0  3 . 5  
26 14 . 0  10 . 5  7 . 0  3 . 5  
2 5  17 . 5  14 . 0  10 . 5  7 . 0  3 . 5  
24  21 . 0  17 . 5  14 . 0  10 . 0  7 . 0  3 . 5  
23 24 . 5  21 . 0  17 . 5  13 . 5  10 . 0  7 . 0 
2 2  2 8 . 0  24 . 5  21 . 0  1 7 . 0  1 3 . 0  10 . 0  
21 31 . 5  28 . 0  24 . 0  20 . 5  17 . 0  1 3 . 0  
20 35 . 0  31 . 5  2 7 . 5  24 . 0  20 . 0  17 . 0  
19 3 8 . 5  35 . 0  31 . 0  2 7 . 5  23 . 5  20 . 0  
1 8  42 . 0  38 . 5  34 . 5  31 . 0  2 7 . 0  2 3 . 5  
17  46 . 0  42 . 0  38 . 0  34 . 0  30 . 5  26 . 5  
16 50 . 0  4 6 . 0  42 . 0  37 . 5  34 . 0  30 . 0  
South Dakota State University 
Brookings , South Dakota 
Department of Animal S cience 
Agricultural Experiment S tation 
Dark Cutting Beef - Why ? 
W .  J .  Costello , Assis tant Professor of Animal Science 
Many producers have heard o f  the carcass that did not grade because it "cut 
dark" . What is dark cutting b ee f  and why does it happen? 
The cut surface of the rib-eye in a dark cutting carcass is dark red to 
purplish-black in color , coarse and s ticky to the touch . A normal rib-eye surface 
is a ligh t  cherry red colo r ,  smooth , mo is t  and velvety . There is usually no 
apparent difference in carcass youthfulness , conformation or marbling level between 
the dark cutter and normal carcasses from the same lot .  Tenderness or other 
palatability traits are not influenced by dark cutting . 
Two other conditions do produce dark lean in the carcass , however . They are 
increased maturity of the animal and s tagginess . Both can be identified by other 
carcass trait s .  An older animal will produce a harder boned , more angular car­
cass and a s taggy carcass will generally have a cres t or extreme muscle development 
of the round and chuck . Bulls and more mature animals , under some conditions , 
do produce less tender carcasses . The consumer knows this and discriminates 
agains t dark meat in the case . Consumer dis crimination agains t all dark beef 
reduces the value of i t ,  and thus jus tifies the reduction of carcass grade when 
lean is dark . 
S tress or activity for extended periods ( at least 24 hours) immediately b efore 
s laughter may result in dark cutting bee f .  In performing i ts functions , the 
muscle uses an energy source , glycogen . A supply of glycogen is stored in the 
muscle and it is replaced as it is used by glycogen from the blood s tream . Oxygen 
passes from the blood into the muscle cell where i t  combines with glycogen to 
produce energy plus carbon dioxide ( C02) and water (H20) . The C02 and H20 are 
waste products and go back into the blood s tream to be los t  through the lungs . 
During excessive activity or s tress the muscle uses more glycogen than i t  receives 
from the blood . Therefore ,  the glycogen s torage supply is reduced . If the animal 
is slaughtered while the glycogen supply is low , a dark cutting carcass will 
probably result . 
After slaughter , the muscle s till "lives" and tries to function . Although 
the oxygen supply has b een removed because of bleeding , glycogen is s till broken 
down to produce energy . Because there is no oxygen , an acid, lactic acid , is 
produced ins tead of co2 and H20 and acid accumulates in the muscle . Normal muscle 
accumulates more acid than s tressed or dark muscles because there was more glycogen 
available in the muscle at slaugh ter . The amount of acid determines whether 
the muscle will be light or dark wi th higher levels of acid providing light colored 
lean . 
Cattle that may have reduced the level of glycogen in the muscle before 
slaughter and cut dark include show s teers , excitable cattle in feedlot groups 
or animals which have been shipped during extreme weather conditions . The s tress 
or activity must be long term to produce dark cutting . If a res t period of 24 
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hours is provided before s laughter , dark cutting incidence and degree can be  
reduced . Wi thdrawing cattle from feed additives prior to  slaughter may produce 
some s tress , but available data does not indicate that it is serious enough to 
increase dark cutting incidence . Avoid excitable animals , marketing during severe 
weather or sudden changes in weather ,  and unnecessary activity in handling animals 
on the way to slaugh ter . If high s tress has been imposed on market animals , 
a res t period before slaughter may reduce dark cutting incidence . 
South Dakota S tate University 
Brookings , South Dakota 
Department of Animal Science 
Agricultural Experiment S tation 
Relative Position of Farmer-Feeders in the Increasingly 
Competitive Cattle Feeding Business 
D .  G .  Fox, Extension Animal Nutritionis t 
Farmer-feeders can potentially compe te wi th anyone in the cattle feeding 
business .  They have traditionally had many built-in advantages . By feeding 
the cattle on the farm where the grain and roughage are grown , drying , handling , 
shrinkage and transportation cos ts are reduced , and returns can b e  increased per 
acre by b eing able to market roughages and silages through cattle . In addition , 
there are fewer p eople obtaining a profit out of both the cattle and the feed 
when cattle are fed at the source of the feed . Another plus factor that will 
b ecome increasingly important is that pollution is not as big a prob lem for the 
farmer-feeder , as effective use of feedlot wastes can be made by using them to 
maintain the fertility of the soil where the crops were grown . 
With all of these advantages , why does i t  appear that it is becoming increas­
ingly difficult for the farmer-feeder to compete , and what must he do to main­
tain his advantages in the cattle feeding business ? 
1 .  He mus t  improve the nutritional management of his cat tle feeding operation . 
As margins b ecome smaller and wi th increased competition from other more efficient 
feeders , it is becoming more cri tical to obtain the maximum amount of gains and 
profi ts from the feeds grown and marketed through the cattle . This means that the 
feeds mus t  b e  put together in the right proportions to get the mos t  economical 
gains in combination wi th getting maximum returns per acre . Many feeders feel 
like maximum returns per acre are ob tained by feeding the cattle only home-grown 
roughages that cannot be marketed any other way . In many cases , howeve r ,  i t  
would b e  more economical to add some grain s o  that economical gains could be 
ob tained but would s till allow large amounts o f  roughages to b e  used . 
For example , what are the economics of growing cattle at a 1 lb . vs . 1 . 5  
lb . vs . 2 lb . per day gain and finishing cattle at a 2 . 1  vs . 2 . 5 vs . 3 . 0 lb . 
per day gain? An example of the effects of growing cattle at different rates 
of gain on returns p er acre of roughage fed are shown in table L 
Even with small profits on the cattle and compensatory gain during the 
finishing period on those grown at low rates of gain the greates t net return 
per acre of roughage fed is mos t  likely to be at the higher rates of gain . More 
cattle would be required to utili ze the same number of acres of roughage , however , 
requiring more capital , facilities and labor . The important point here is that 
returns per acre for farming and feeding operations are a combination of profi ts 
on the cattle and dollar value of the roughage fed . The feeder mus t  find the 
combination that will allow him to market the greates t amount of his home-grown 
roughages through the cattle and s till ob tain economical gains and satisfactory 
returns p er acre for the total operation . 
A similar example of the effect of rate of gain on total cos t  of gain can 
b e  given for the finishing period as shown in table 2 .  
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The important point here is that most nonfeed costs remain constant regardless 
of rate of gain , and this fact can no longer be ignored by cattle feeders as 
fixed costs such as interes t and equipment cos ts continue to increase . The cos t  
of nutrients from roughages mus t  b e  considerab ly less than the cos t  o f  nutrients 
from grains to jus tify finishing cattle at low rates of gain . The system that 
may be the mos t  efficient overall from the s tandpoint of performance of the cattle 
and maximizing returns p er acre for the farmer-feeding operation is a two-phase 
sys tem where cattle are grown at 1 . 8  to 2 .0 lb . per day for about 120 to 140 
days and then finished on a high-energy ration for maximum rate of gain . 
2 .  Another important factor feeders can no longer ignore is getting the 
cattle marketed at the right t ime . At the present time this ideally would b e  
when they reach the low choice grade a t  the desired weigh ts . The effect of body 
weigh t  of s teers and heifers on cost of gain is shown in table 3 .  
This also involves feeding the kind of cattle that have the ability to gain 
rapidly and efficiently and s till reach market at the desirable weight and grade . 
3 .  Farmer-feeders mus t s tart doing a better job of ration formulation, and 
they mus t s tart using the feed addi tives that are known to improve performance . 
Every cat tle feeder should b e  using one of the growth stimulants such as stilbes­
trol , MGA, Ralgro , Rapigain or Synovex H or S at the recommended level .  These 
give an extra 10 to 15% boost in gains and feed efficiency , and failure to use 
them can be one of the larges t losses in profits for many feeders .  Also , not 
properly balancing the ration may be cos ting another 5 to 10% in increased cos t  
of gain. Much improvement in performance could b e  achieved by simply applying 
what we presently know about ration formulation rather than looking for some 
new or exotic product to increase performance . Much of the poor performance 
of cattle is b lamed on weather conditions and on the cat tle . Actually , often 
a large proportion of the failure of cattle to perform in the feedlot is due 
to improper ration formulation and ration quality control or some other manage­
ment factor . 
4 .  Farmer-feeders mus t do a be tter job of feedbunk management .  This means 
getting the cattle on feed as soon as possib le and then keeping feed intake at 
maximum levels . The first portion of the feed consumed is used for maintenance 
and that consumed in addition to the maintenance requirement will be used for 
gain. All too o ften poor feed consumption occurs b ecause of stale or unpalatable 
feed in the bunk , poor quality control of the ration , cattle being out of feed 
for extended periods , and poor lot conditions . Farmers should s top field work 
at the appropriate time and check the feedbunks . Likewise , more net returns 
may b e  reali zed i f  s tale or spoiled feed is thrown away . The importance of feed 
intake on costs of gain is shown in table 4 .  
5 .  Cattle feeders mus t market rather than just sell cattl e . The cattle 
feeder should know as much about what his cattle are worth as does the buyer.  
In discussing price the feeder should know what the weighing conditions will 
be for the price he is offered. If selling on the rail , he should know the con­
ditions of sale such as who s tands the reduction in price for the cattle that 
don ' t  grade choice , how quickly the cattle will be graded af ter slaughter and 
if  he has the privilege of getting a regrade . New ways mus t  be found for cattle 
feeders to obtain market information more efficiently , and we must continue to 
look for ways to do a better job of marketing our cattle . 
In summary , farmer-feeders can probably s till do a more efficient j ob of 
feeding cattle than anyone else . To maintain his competitive position in the 
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future , however , he will need to be as efficient at cattle feeding as his operation 
will allow . Because of his diversification, he should seek help from specialists 
such as professional nutritionis ts and veterinarians who are qualified to help 
him s olve his nutritional and health problems and to help him find ways to make 
the mos t  efficient use of the resources he has available . 
Table 1 .  Proj ected Returns Per Acre of Roughage Fed During the Growing Phase 
Alfalfa hay 
Expected avg .  daily gain, lb . 1 . 0  
Expected avg . daily feed , air dry , lb . 16 
Daily feed cos t , centsa 0 . 16 
Feed cos t  per lb . gain , cents 0 . 16 
Overhead cos ts per day , centsb 0 . 10 
Feed plus overhead cost ,  cents 0 . 26 
Total cos t of gain per lb . ,  cents 0 . 26 
Expected sale value of  750 230 . 00 
lb . s teers , $ 
Expected cos t  o f  450 lb . 160 . 00 
s teers , $ 
Expected total cost of 300 78 .00 
lb . of gain , $ 
Net returns on cattle per head , $ -8 . 00 
S teers fed/acre of  hay (4  ton yield) 1 . 7 
Profits from s teers per acre -13 . 60 
of hay fed , $ 
Value of hay , $ per acre 80 . 00 
Net re turns per acre of  hay fed , $ 66 . 40 
Alfalfa hay 
plus 
3 lb . corn 
1 . 5  
16 
0 . 19 
0 . 127  
0 . 10 
0 . 29 
0 . 19 3  
2 30 . 00 
160 .00 
5 7 .90 
12 . 10 
3 . 1 
37 . 51 
80 . 00 
117 . 51 
Alfalfa hay 
plus 
6 lb . corn 
2 . 0  
16 
0 . 22 
0 . 11 
0 . 10 
0 . 32 
0 . 16 
230 . 00 
160 . 00 
48 . 00 
22 . 00 
5 . 3  
116 . 60 
80 . 00 
196 . 60 
a Based on alfalfa hay at $20 . 00 per ton and shelled corn at $1 . 12 per bushel . 
b Includes estimates of  building and equipment use , death loss , salt and minerals , 
veterinary and medical expenses , taxes , interest ,  a share of the general farm 
overhead costs and some labor . 
- 4 -
Table 2 .  Proj ected Total Cos ts of Gain During the Finishing Phase 
Expected gain , lb . 
Es timated feed cost/day , cents 
Estimated overhead cost/day , cents 
Estimated total cost/day , cents 
Es timated cos t/lb . gain , cents 
Increased return , dollars/steer 
on 300 lb . of gain 
Percent concentrates in finishing ration 
50% 70% 90% 
2 . 1  2 . 5 3 . 0  
0 . 32 0 . 40 0 . 47  
0 . 10 0 . 10 0 . 10 
0 . 42 0 . 50 0 . 5 7  
0 . 21 0 . 20 0 . 19 
3 .00 6 . 00 
Table 3 .  Es timated Cos t of Gain of Cattle of  Different Weights on an 85% 
Concentrate Ration Costing $2 . 40 Per Hundredweight at Average or 
Above Average Expected Feed Intakesa 
800 900 1000 1100 1200 
Weight of Cattle lb . lb . lb . lb . lb . 
Expected Total Cos t of Gain , Cents 
S teer on a high energy 0 . 20 0 . 21  0 . 23 0 . 25 0 . 27  
finishing ration 
Hei fer on a high energy 0 . 2 3  0 . 24  0 . 27  0 . 30 
f inishing ration 
1300 
lb . 
0 . 30 
a Based on the average feedlot s teer that will reach the Choice grade at 1050 to 
1100 lb . and the average feedlot heifer that will reach the Choice grade at 
850 to 900 lb . As cattle reach the heavier weights shown above , the cos ts of 
gain could be  considerab ly higher than those shown here because of the difficulty 
of maintaining a high feed intake in heavier cattle . 
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Table 4 .  Expected Daily Gains and Total Cos t  of Gains of 900 Pound Cattle on a 
Finishing Ration Cos ting $2 .40 Per Hundredweight on an Air Dry Basis 
S teers Heifers 
Feed Total Feed Total 
Lb . cos t  cost cos t  cost 
Daily lb . feed Expected per per Expected per per 
feed intake , for daily lb . lb . daily lb . lb . 
10% mois- mainte- gain , gain , gain , gain , gain , gain , 
ture basis nance lb . cents cents lb . cents cents 
16 8 . 4  1 .  7 0 . 22  0 . 28 1 . 6  0 . 25 0 . 30 
18 8 .4 2 . 1 0 . 20 0 . 25 1 . 9  0 . 23 0 . 28  
20  8 . 4  2 . 5  0 . 19 0 . 23 2 . 2  0 . 2 2  0 . 26 
2 2  8 . 4  2 . 9 0 . 18 0 . 22 2 .6 0 . 21 0 . 24 
24 8 . 4  3 . 3  0 . 175 0 . 21 2 .9 0 . 20 0 . 23 
South Dakota State University 
Brookings , South Dakota 
Department of  Animal Science 
Agricultural Experiment Station 
Nutri tional Quali ty Control and Feedbunk Management of Feedlot Cattle 
Donald Gill  
Animal Sciences and Indus try Extension 
Oklahoma S tate University 
Errors Inherent in Percentage Feeding Caus e Prob lems 
Small errors in the nutrition and management of feedlot cattle frequently spel l 
the difference between success and failure as a cattle feeder . Some frequently in­
significant appearing factors may at times allow cos t of  gain to increase up to $ 4  
t o  $5 per hundredweigh t .  
In general , mos t  of the cos t ly errors observed occur when feeders , in attempting 
to feed more cattle , use the percentage method of feeding cattle.  The percentage 
method di ffers from the head per day method used extensively on Corn Belt farms . 
Under the o ld sys tem, the feeder fed , for example , 2 pounds of supplement , 10 pounds 
o f  corn , and 30 pounds of silage per head per day . As the cattle feeder wanted to 
move the cat tle up on feed,  he s till fed 2 p ounds of  supplement and j us t  added 
additional potmds of corn on a gradual basis . As the cat tle consumed more corn , they 
ate less silage . 
In many respects this tmscien tific appearing system has many natural quali ty 
control factors built into i t .  Under the "Corn Belt" sys tem, the mos t cri tical in­
gredien t ,  the supp lemen t ,  is measured out in a daily basis in the following manner ; 
i . e . , 148 cattle x 2 lbs .  of supplement = 296 lbs .  or 6-50 lb . paper bags for good 
measure . 
It  is an easy task to gradually move cattle up onto a high concentrate ration 
under the "Corn Belt" sys tem simply by increasing dai ly grain fed . This results in 
infini te combinations of rations as opposed to the percentage sys tem where a feed­
lo t is limi ted to 3 or 4 rations . For larger feeders , the percentage sys tem o f  
catt le feeding i s  probably more practical i n  terms of reduced labor cos ts and i ts 
ease of mechanization . Howeve r ,  all of you would p robably be better feeders if you 
knew each day how much of each ration ingredient each pen of cattle consumed. 
Mois ture Variations in Commodi ties Can Be a Feeders Demise 
Modern processing of feed ingredients makes quali ty con trol more complex simply 
because we are making the mois ture content o f  certain ration components more 
variab le .  Ten pounds of corn s ilage contains somewhere between 2 and 5 pounds of 
actual dry matter . Ten potmds of high mois ture grain contains somewhere between 5 
and 8 . 5  pounds of dry matter.  S team flaked mile can seldom be flaked day in and day 
out to a variation of less than 4 percent in mois ture content .  Ten pounds of alfalfa 
hay contains somewhere between 7 . 5  and 9 . 2  lbs . of dry mat ter .  
Are these small variations in mois ture con tent important? A s teer eating 20 
lbs . of 15 . 5  percent moisture corn would only have to eat 18 . 78 lbs . of 10 percent 
mois ture corn to obtain the same nutrients . Or on the other hand,  if 15 . 5  percent 
mois ture corn and 10 percentmois ture corn cost the same , the lat ter would result in 
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a reduction in cos t of a li ttle over 6 percent. This is not much , but catt le feeders 
have spent hundreds of thous ands of dollars for steam flakers which will improve the 
feeding value of milo about that amount ,  or 6 percent is probab ly equal to the same 
total benefit in feedlo t performance of using antib iotics , grub control ,  Vitamin A,  
trace mineral mixtures , and the unknown factors in alfalfa de-hy at one time . 
Today the classic s tate. of the art is an electronic feed mill which can weigh 
out 1 , 000 lbs. of si lage a minute with an accuracy of + . 005 percent , and a feedlot 
nutri tionis t doesn ' t  consistently know wi thin 200 pounds of  how much dry matter 
that represents . 
The failure of  many cattle feeders to tie 9own and correct for mois ture content 
in buying , and day to day ration mixing , is costing catt le feeders hundreds of 
thousands of dollars each year due to ration imbalance and failure to take advantage 
of better buys in feed connnodi ties. These same problems may cause the financial 
ruin of o ther feeders because the same errors affect inventory control .  
Underfeeding Diethylstilbest rol 
Of all the feed addi tives available to cattle feeders , D. E . S. is probab ly the 
most valuab le in a steer feeding program. Properly used it will increase both rate 
and efficiency of feedlot gain up to 16 percent. When considering the total cost o f  
feeding cat tle on today ' s  market , Stilbestrol can reduce cos t of gain up t o  $4 per 
hundred compared to untreated steers. A few cattle feeders do not s eem to understand 
how to use this addi tive . Figure 1 shows S tilbestrol response curves for various 
levels of trans-stilbes trol and the effect on rate and efficiency of  gains (page 3) . 
These data from Ohio State University show clearly what a feeder might expect 
to los e in terms of Stilbestro l  response from underfeeding this additive. 
Many feeders fail to recognize the value of  S ti lbes trol in the early phases of 
the feeding period. S ti lbestrol response on growing type rations is frequently higher 
on a percentage basis than the response to very high concentrate finishing rations. 
A good feeder will  make sure he supplies all of the Stilbestrol provided by the 
federal regulations on an accurate and consistent basis . 
Quality control problems have caused observed levels of D . E . S. fed to drop to 
4-5 mg .  per head per day due to faulty final formulation at some feedlo ts . This 
would represen t a probable 75 percent l oss of response. Other feeders have been 
observed to be in violation from over- feeding due to similar errors. Supplement in­
ventories and head count should be checked daily t o  assure prop er D . E. S. usage in 
any good feedlot. 
Using the Wrong Ration 
A ration balanced fo r an 800-pound yearling s teer will be out of balance for a 
400-pound calf . Because the nutrien t  relationships change rapidly on light-weight  
cat tle , i t  is unlikely that one ration can be balanced to  serve over about 100 lbs .  
weight range in ligh t-weight calves. The op timum ration for 300-400 pound calves 
would be unnecessarily high in protein for a 500-pound yearling. To avoid these 
prob lems , it  is suggested that rations be limi ted in terms of usage to 100 lb. weight 
intervals between 300 and 600 lbs. on calves and that any ration on file at a feedlo t  
b e  labeled in terms of  the weight range for whi ch the ration i s  a reasonable balance . 
Failure to Recognize Inventory Losses and Processing Cos ts 
Many catt le feeders , when evaluating connnodities , do not account for processing 
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0 5 1 0  1 5  20 25 30 35 40 
Level of trans-sti l bestrol (mg/s teer/day )  
Figure 1 .  Relation o f  gain and feed efficiency 
responses to  Trans-s tilb es trol intake . 
costs when selecting feed ingredients . Beet pulp and steam flaked milo have about 
the same nutri tional value on an absolute dry mat ter b asis . Assuming equal value on 
a dry basis ( for i llus tration of  a poin t) , the following cos t analysis could be made : 
Typical S ituation Milo B ee t  Pulp 
Delivered p rice $2/cwt .  ? 
Mois ture content at purchase 15% 9% 
Handling shrinkage 1% 1% 
Cleaning and processing shrinkage 3% oa 
Processing cos t 15¢cwt .b oa 
aBee t pulp fed without additional p rocessing . bTo tal steam flaking apparatus operation cos t .  
Solution 
Milo cos t/uni t of dry matter 
Handling shrinkage 
Cleaning and processing shrinkage 
Processing cost 
Total cos t per 100 lbs .  of dry matter = 
matter from beet pulp is assumed to be 
Less 1% for handling shrinkage 
$2 + 0 . 85 = 
1% 
3% 
100 lbs . of dry 
equal to 
TOTAL 
Conversion to 9 %  moisture purchase basis is $2 . 568  x 0 . 91  
$2 . 35 
0 . 0235 
0 . 0705 
0 . 15 
$2 . 594  
-0 . 02594 
$2 . 568 
$2 . 3369 
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In this si tuation , the feeder could pay $2 . 33 for bee t pulp to compete with 
$2 . 00 milo under the condi tions s tated in this situation . 
Process ing cos ts on some feed commodi ties are much more than on others , and any 
feeder should take thes e  factors into account . It is interes ting to note that many 
of the old line feed manufacturers use a number of commodities which are seldom seen 
on a feedlot mill , and often refuse to handle other commodities which seem to be 
essential to mos t feedlo t managers . Could they know something that feedlot mill 
managers haven ' t  experienced yet? 
Poor Bunk Management 
Feedlot cattle given half a chance tend to become qui te uni form on a day to day 
basis in the amount of feed nutrients they will · consume . I f  a feedlot has good 
ration quality control and proper feeding technique , then daily dry matter intake on 
a given ration should remain fairly constant . Symp toms of poor bunk management may 
be obs erved by the cus tomer of  the cus tom lot when he s ees a daily feed billing like 
the one shown in Figure 2 .  Of all the information on the billing , cos t of feed is 
p robably the most  meaningful , since i t  can be presumed that cos t may represent 
quanti ty of feed dry matter b etter than pounds fed .  
Date 
2-4 
2-5 
2-6 
2-7 
2-8 
2-9 
2-10 
Ave . Daill Feed Cos t Date Ave . 
$ 
• 77  2-11 
. 78 2-12 
2-13 
. 15 2-14 
. 20 2-15 
. 97 2-16 
. 65 2-17 
Average daily feed cost for period = $ . 5085 . 
Figure 2 .  Daily .feed J>;i.lling , . Pen 1 3 .  
Dai ll Feed Cost 
$ . 26 
. 25 
. 65 
• 
74 
. 81 
. 26 
. 63 
Contras t the data in Figure 2 with the data in Figure 3 whi ch was ob tained at 
an Oklahoma feedlot wi th an experienced feed foreman . 
Date ADF Date ADF 
3- 7 19 . 89 3-14 22 . 16 
3-8 20 . 96 3-15 22 . 16 
3-9 2 3 . 38 3-16 22 . 16 
3-10 2 0 . 96 3-17 22 . 16 
3-11 19 . 40 3-18 22 . 16 
3-12 20 . 75 3-19 2 3 . 24 
3-13 22 . 16 3-20 24 . 59 
Figure 3 .  Average air dry ( 10% moisture basis)  feed consumed by pen 5 ,  
3-7-19 70 to  3-20-1970 . 
Figures 2 and 3 are not far from the extremes seen in feedlots . The important 
point is  that the feeder represented in  Figure 3 does know j ust what his cattle are 
consuming and coul d ,  in a few seconds , calculate Stilbes trol intake or that of any 
other feed nutrient or additive . 
Dai ly feed intake data properly obtained and interpre ted should be used as a 
barometer as to the well-being and performance of  the cattle . Any feeding sys tem 
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whi ch obs cures or makes meaningful access t o  the data di fficult probab ly is not 
going to be very success ful . If a feeder uses s ilages , we t grains , or  frequently 
changes commodities in his rations , there is no alternative excep t to feed on some 
s tandard dry mat ter basis . 
A good feed foreman will always strive to ob tain maximum nutrient intake by his 
cat tle . The techniques for doing this vary from man to man , 
Each addi tional pound of dry matter consumed by cattle on feed will increase 
gains and frequently reduce cost of  gain up to 5 or  6 percent .  A common mis take 
made in many feedlots , in an attempt  to avoid fluctuations typical of those shown in 
Figure 2 ,  is t o  either overfeed or to limit feed . Ei ther of  these two techniques 
are usually bad .  For the feeder who wants the efficiency brought about by that las t 
pound of feed consump tion , stale feed , regardless of how it is processed , will deny 
i t  to him. Cat tle fed from bunk lines should cle an  up the bunks at leas t once a day . 
Slick bunks should not be associated with poor feeding technique . Cattle will 
usually appear hungry and res tless at anytime when they are out of feed and expect 
to have feed in the bunk. Probably the one characteristic which makes a good feeder 
is consis tency . He can be counted on by both management and the cattle to have feed 
in the bunks when they expect i t .  
In many cases good feeding foremen are frustrated b y  management , simply because 
they must have feed in the bunk at the time the feedlot manager thinks i t  should be 
there , and very few feedlot managers eat out of the bunk with the cattle . 
No j ob at a feedlot is as important as that of the man who directs the feed to 
the cat tle . As ever , "The Eye of the Mas ter Fattens the Stock" and it  always will .  
Starting Cat tle on Feed 
At no time is i t  more important for a cattle feeder to know the daily dry 
matter or nutrient intake than when he is s tart ing new cattle on feed . Feed intake 
in i ts elf is the best indicator o f  impending problems , Sick cat tle usually don ' t 
eat well , but often a careful record o f  feed intake will show up health prob lems 
b efore mos t  feeders can observe anything wrong about the appearance o f  the cattle . 
There are a number of useful medications which when properly used via the feed 
can reduce the incidence of sickness and aid the cattle in getting on feed .  
Aurea S 700R has been very effectively used as an aid i n  getting cattle on feed . 
However , many feeders fail to receive any benefit from this addi tive simply because 
they don ' t  get the proper dosage into the catt le when they need i t .  Jus t arrived 
feedlot cattle will eat somewhere between no feed and up to 20 lbs . of dry mat ter , 
depending upon a number of factors . The feeder who puts one dose o f  medication in 
20  lbs . of dry matter and has his cattle consume 3 lbs . of dry matter can not expect 
results from the medi cation . 
In s tarting cat tle on feed , I prefer to start the cat tle on a high energy 
nearly all roughage ration . In Oklahoma we receive the maj ority of cattle on a 
ration being about 90% silage and about 10% grain and supplement on a dry 
mat t.er :basis . This program is success ful mos t  of the time and is probably the best 
in use .  If the silage is too high in moisture (over 68%) , some cattle won ' t eat i t  
well .  A smart cattle feeder noting consumption prob lems may at times offer the 
cattle some dry hay with the silage ration . California and Arizona feeders have for 
years started cattle on high alfalfa hay rations with reasonable success . The key 
to any success ful s tarting program is in the quali ty of  the roughage that is used 
and in the nutri tional balance of the ration , Recent research at California and 
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Oklahoma tends to indicate that op timum feedlot efficiency is ob tained when the 
cattle are moved up to higher energy feeds much more rapidly than believed in the 
pas t .  A feedlot ' s  records of  daily feed consumption ( on a dry mat ter basis , i f  wet 
feeds are used) are the key to being able to move up . There is no sense in moving 
up from the s tarter ration (assuming it is nutritionally satis fac tory)  until the 
cat tle have es tablished fairly uniform eating patterns . More cattle are probably 
foundered a..1d otherwise fouled up by moving them up to a higher concentrate ration 
before they have b ecome adap ted to the feedlot and its feeding systems . 
Once cattle are ready to be moved up on feed we prefer to reduce the roughage 
content in several uniform steps , observing the cattle very carefully following each 
of these changes . Feed intake records and feeder j udgment must dictate the r 
and conditions of  these changes . ate 
The Use of  Second-Rate CollDilOdities 
At times when feed pri ces are high , the temptation to save dollars on feed 
purchases has caused many prob lems . Today the feedlot should tighten up its quali ty 
cont rol program in terms of  inspection of each purchase i t  makes . Each feedlot is 
characterized by a class of commodity suppliers and elevators as to the minimum 
quality ingredient that they will accep t .  Are you the kind of feeder that they can 
pass off sample grade corn on as US No . 2?  How much water should be in your 
molasses? Is all hay , hay to  your feedlot? What is the maximum mois ture that you 
wi ll accep t in your supp lement ? 8 percent , 9 percent , 10 percent , 11 percent ,  12 
percent , 13 percent , 14 percent? Or will you accep t anything j us t  as long as it 
will come out of  the bin? 
There is a class of supplier whom you can rely on to always consis tently meet 
the industry quali ty s tandards . This class of supplier seldom quotes the lowes t 
pri ce , but usually delivers the highest value . 
Your quality control must begin with the man who supervises the receiving o f  
commodities . He has to be  able to recognize quality , and to have the authority to 
accep t or refuse  delivery of anything whi ch is not up to your s tandard.  Do not even 
allow off-quali ty ingredients to  be  unloaded , Too many times spoiled commodities 
have a very high negative value and that load of grain that was so poor that you 
didn t t  have to pay for may have cos t you $5 , 000 by possib le damage to the livers of 
the cattle by alfatoxins or by simply causing the permanent loss of a pound a day of 
feed intake on cattle on the finishing ration . 
Wasted Money on Useless and Unnecessary 
Feed Additives and Nutrients 
There was never a cat tle feeder who did not wish for some device or additive 
which would improve the efficiency of  his catt le . This very reasonab le desire makes 
all of us associated with the industry at leas t set up to be taken by the super 
salesman . The inherent desire to get the j ump on the competi tion really sets up a 
si tuation which allows a number of  worthless and marginal products to sell at a 
volume with the proven and useful additives . Wi th the excep tion of the hormones 
and ,  poss ib ly , anabolic agents , no feed additive is worth as much to you , the cattle 
feeder , as you would gain in buying 11 percent mois ture corn at 15 . 5  percent 
mois ture price , or by doing a first class j ob of flaking a quali ty milo versus an 
average j ob on average milo . Frequently i t  wi ll take less of your time to improve 
a minor ,  but significan t ,  area in quality cont rol which will gain you 5 percent 
effi ciency than it will to listen to some salesman with panacea which could only 
cost you money . 
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There are a number of very worthwhile feed additives whi ch will pay the bills , 
but the point to remember is that proven additives come slowly and were proven only 
after years of careful research .  The maj or universities and es tablished feed and 
drug companies will do years of research on products before they are ready for the 
cat tle feeder. It  is very unlikely that any additive which you have not read about 
in research reports and the feedlot trade pub lications has much promise . The 
worthless addi tive , nutrient , or commodity is mos t  often sold with the excuse that 
the estab lishment does not recognize i ts value or that universities have not got 
around to testing it yet .  
The success ful cattle feeder mus t improve the efficiency of all aspects of his 
business .  The only real progress in the ef ficiency of feeding cat tle will come 
through economies which result from people doing their present j obs with greater 
knowledge , skill , and dedication , Those who plan to continue feeding cattle will 
become more efficient . 
S outh Dakota S tate University 
Brookings , South Dakota 
Department of Animal S cience 
Agricultural Experiment S tation 
Feedlot Herd Health Program 
James H .  Bailey , Extension Veterinarian 
The first two weeks in the feedlot are the mos t  critical 
piratory diseases are mos t  apt to show up during the time the 
adj us tments to their new environment ,  feeding practices , etc . 
s tress  before and during shipping become evident at this time . 
for cattle . Res­
cattle are making 
The effects o f  
Cattle of unknown origin may have been "on the circuit" for a period o f  
t ime and been exposed t o  several market places and changes i n  feed and water . 
Avoid such cat tle for they are s tale and probably sick before you get them to 
your lot . Some "bargain" cattle are in this category . Buy from reputable people 
that you can depend upon . 
Precondi tioning 
Mos t  of the "shipping fever" complex is triggered by viral infections that 
flare up due to a variety of s tresses that are placed on the cattle . Many s tresses 
can be minimized by preconditioning calves before shipping . This includes weaning 
and introduction to bunk feeding at leas t three weeks prior to shipmen t .  The 
s tress o f  weaning is one of the mos t  severe and the smaller ,  younger calves seem 
most severely affected . 
Familiarity with grain and roughage will help cattle get s tarted in the lot 
wi th fewer problems . Weaning several weeks prior to shipment will assure that 
calves are not subj ected to weaning s tress and shipping at the same time . 
Preconditioning programs usually include management practices such as dehorning 
and cas tration . Vaccination against red nose , PI3 , pasteurella and b lackleg­
roalignant edema are recommended several weeks prior to shipment . I t  takes 10 to 
14 days for innnuni ty to develop after vaccination . For maximum benefit ,  vac­
cination must be done before shipment . I t  should be pointed out that vaccines 
are not available that will give protection against all forms of respiratory 
infections . 
The mos t  desirable preconditioning program can be  agreed upon in advance with 
the rancher . A preconditioning certificate of the South Dakota Veterinary Medical 
Association is your bes t assurance of the management practices and immunizations 
the calves have received . 
The dis tance the cattle are hauled and the time spent on the road can be  
important factors . Cattle in transit over 24  hours or  those arriving in s evere 
weather are subj ected to unusually severe s tress conditions and need special 
attention . 
!!._andling on Arrival 
Feedlot conditions and design affect s tress . Small lots with sufficient 
bunk space for each animal will make adj us tment easier . Watering facilities 
A summary of the presentation given at Cattle Feeders Day , October 1 ,  1971 . 
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are important . Range cattle may have difficulty learning to drink from the small 
waterer . A large tank , set in temporarily ,  may be necessary to assure water 
consumption . 
The lot should be well drained to provide a dry area for the cattle to lie 
down. Dus t should be avoided for it is irritating to the respiratory system .  
Special measures such as sprinkling or bedding may need t o  b e  taken if dust prob lems 
are encountered . 
Cons tant Surveillance Necessary 
Cattle should be observed several times daily the first several weeks . Any 
that lag from the feed bunk or appear lis tless should be checked for signs of  
sickness . Treatment may be effective in the early s tages of respiratory problems , 
but response will be poor i f  the animal has been sick for several days . If a 
number of  the animals appear to be  affected , your veterinarian may recommend 
treating the entire group with an inj ectable antib iotic or use a broad spectrum 
antibiotic or sulfa in the ration or drinking water . 
Work closely with your veterinarian . He is bes t qualified to assist you 
with your animal health problems . Remember ,  early diagnosis and treatment will 
be much more profitable than letting the problem progress so far that treatment 
is no t effective . 
Handling Cattle Not Previously Immunized 
There are two schools of thought regarding vaccination of cattle at the 
feedlot .  One school says to do i t  right away and the other says wait about two 
weeks . Actually , under different condi tions , both may be righ t .  
Vigorous , thrifty cattle may b e  successfully vaccinated when unloaded or 
wi thin 24 to 48 hours . Cattle that are tired from a long ride and appear depressed 
and perhaps already sick probably shouldn ' t  b e  further s tressed by any type of  
vaccination until they have recovered . This may be two to three weeks . 
Mos t feedlot vaccination schedules include red nose ( IBR) , parainfluenza 
(PI3) ,  blackleg-malignant edema , pas teurella and lepto . In addition to blackleg­
malignant edema , there is a combination 4-way or 7-way Clos tridium bacterin to 
pro tect agains t enterotoxemia and an "off breed" type of blackleg . Talk to your 
veterinarian about this addi tional protection . Some veterinarians prefer to 
wait a month or so after the regular vaccinations before giving BVD vaccine . 
Internal and External Parasi te Control 
Internal parasi tes , usually s tomach worms , can be a very serious problem 
in some groups of  cattle . Much depends upon the pas ture or range on which the 
calves were raised . The safes t thing is to have several manure samples checked 
by your veterinarian to determine the level of worm burden , if any , that your 
cattle are carrying . A microscopic tes t is made to identify the type and number 
of eggs present in the manure . 
There are several safe and effective worming compounds available on the 
marke t that will get rid of the worms without causing any setback to the cattle . 
Worm after 2 to 3 weeks . 
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Cattle lice are the most greatly underrated cattle parasi te . Cattle may 
come into the feedlot wi th j us t  a few lice in the fall . If untreated , these 
lice multiply rapidly during the winter months and may be a serious prob lem during 
the late winter and early spring . 
Fall is the time to get rid of lice . You will b e  safe to assume that all 
cattle have lice and should be treated . 
Spray and worm after the cattle have b ecome adjusted to the lot and are 
past any shipping fever prob lems . However ,  if  they are carrying a very heavy 
louse infes tation , i t  may be desirable to spray them immediately . Lice can cause 
anemia ,  which lowers the animal resis tance and makes the cattle more subj ect 
to shipping fever due to the louse problem . 
Grub Control 
Cattle that may be marketed in the spring when grubs are emerging should 
be treated for grubs . A great economic loss can be encountered if you are forced 
to market grubby cattle . 
The following reco11UD.endations for louse and grub control are taken from the 
197 1  South Dakota Insecticide Recommendations pub lished by the Cooperative 
Extension S ervice , South Dakota S tate University , and U . S . D .A .  (EC 6 83 ) . 
Insect Host 
Cattle lice Beef Cattle 
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Table 1. Pesticides Used for the Control of Lice 
Insecticide 
SPRAYS 
Co-Ral 
Delnav 
(Dioxathion) 
Ciodrin 
Ciodrin 
Lindane 
Malathion 
Methoxychlor 
Neguvon 
Ronn el 
(Korlan) 
Toxaphene 
Carbary! 
(Sevin) 
Famphur (Famix) 
BACKRUBBERS 
Lindane 
Malathion 
Kethoxychlor 
Ronnel 
(Karlan) 
Toxaphene 
Ciodrin 
Coumaphos 
(Co-Ral) 
Dosage Remarks , Precautions 
0 . 25% spray - 2 lb . of Use as directed on the label. 
25% W.P. to 25 gal . 
of water 
0 . 15% spray - 1 q t .  of 
30% E . C .  to 50 gal . 
water or 2 qt.  15% E .  
C .  t o  5 0  gal . water 
1 qt. 2 lb . E . C .  to 
6 gal . of water. 1 to 
2 pt. spray per animal 
3% dry dust 
0 . 06% spray - 2 pt . 
of 20% E.C . or 2 lb . 
25% W •. P .  to 100 gal. 
of water 
0 . 5% spray - 1 gal . 
of 57% E . C .  or 16 
lb . of 25% W . P .  to 
100 gal . of water 
0 . 5% spray - 2 gal . 
25% E . C .  or 8 lb . 
50% W . P .  to 100 gal . 
of water 
2 1/2 lb . of 80% 
soluble powder to 
100 gal. of water 
2 gal . 24% E . C .  or 
16 lb . 25% W.P . to 
100 gal . of water 
5 p t .  of 60% E . C .  
o r  8 lb . of 50% 
W.P. to 100 gal . of 
water 
50% W.P . ,  8 lb . per 
100 gal. of water 
Prepared feed mix 
0 . 22%a 10-day 
treatment for grubs 
30-day treatment 
for grubs and suck­
.:!!!& lice 
--
0 . 2% in fuel oil 
2 to 5% in fuel oil 
5% in fuel oil 
0 . 5 %  to 1 .0% in 
fuel oil 
5% in fuel oil 
1% solution 
2% in fuel oil 
Do not repeat application within 
2 weeks ; Do not dip . animals under 
3 months of age . 
Do not repeat sooner than 7 days . 
Apply to animal by hand and rub 
into hair coat . Repeat in 3 to 4 
weeks if necessary. 
Do not spray within 30 days of 
slaughter or dip within 60 days 
of slaughter. 
Be sure to follow all label pre­
cautions . 
Be sure to follow all label pre­
cautions . 
Do not treat within 14 days of 
slaughter . 
Do not treat within 56 days of 
slaughter. 
Do not use within 28 days of 
slaughter . 
Do not apply within 7 days of 
slaughter . 
Feed to beef cattle , heifers or dry 
cows only. Feed at rate of 1/4 lb. 
per 100 lb . body weight for 10 days 
for grubs. Feed 1/8 lb . per 100 lb . 
body weight for 39 days for grubs and 
lice. Do not use after November 1 .  
Do not use within 2 1  days o f  calving 
or 4 days of slaughter. 
Wait 30 days to slaughter . 
Follow all label precautions . 
Follow all label precautions . 
Wait 14 days to slaughter. 
Wait 28 days to slaughter. 
Follow all label precautions . 
Follow all label precautions . 
�: (Backrubbers are .!!.'!!. 100% effective against lice. Charge 
backrubbers early in the fall and recharge every two or three 
weeks . Do .!!.'!!. use old crankcase oil as a diluent for backrubbers . )  
a Typical concentration-other concentrations available but are calculated to give animal proper dosage over 
treating period. 
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Table 2 .  Chemicals Having Clearance for Grub Control 
Insect 
Cattle grub 
(Apply sprays 
thoroughly with 
pressure above 250 
lb . per square 
Host 
BEEF CATTLE 
ONLY 
inch . Use a pencil 
s tream spray #5 , 6 or 
7 nozzle disk. Hold 
nozzle from 4 to 5 feet 
from the animal. The 
addi tion of a small 
amount of detergent to 
the spray tank may help 
penetration . 
Insecticide 
Co-Ral 
Neguvon 
Ruelene 
Famphur (Warbex) 
Ronnel 
( Feed Additives) 
Famphur (Famix) 
Imidan (Prolate) 
Dosage 
12 lb . of 25% W . P .  
t o  100 gal . o f  water 
( spray) 
25% W . P .  8 lb . /100 
gal . of wat.er ( spray 
or dip) 
4 lb . of 25% W .P . /3 
gal . of water or 
white mineral oil as 
pour-on, 1/2 pint/head 
(also available as 
ready-mix pour-on) 
Spray 10 lb . 80% 
W .P . to 100 gal. 
water 
0 . 5% spray at 1 gal . /  
head 
13 . 2% ready mixed 
pour-on 1 ounce per 
200 lb . body weight-­
as directed on the 
label 
Use Ronnel ( such as 
Rid-Ezy, S teer Kleer , 
Trolene) in feed pro­
gram, following use 
directions on manufac­
turer ' s  label 
Prepared feed mix 
0 . 22%a 10-day 
treatment for grubs 
30-day treatment 
for grubs and sucking 
lice 
4% in water pour-on 
treatment 
0 . 25% spray 
treatment 
Remarks , Precautions 
Spray. No limitations for slaughter 
s tock. Do not apply to lactating 
dairy animals or to dry dairy animals 
within 14 days of freshening . 
No limitations for slaughter stock. 
Do not apply to lactating dairy 
animals or to dry dairy animals within 
14 days of freshening. Two appli­
cations are required at 3-month 
intervals .  
Apply to the back of animals . Do not 
apply to lactating dairy animals or 
dry dairy animals within 14 days of 
freshening. No limitations on 
slaughter. 
Do not apply within 14 days of 
slaughter ; do not spray dairy 
animals . 
Ruelene is not recommended for 
treatment after November 1 .  Do not 
apply within 28 days of slaughter 
or freshening . (For both 0 . 5% and 
8 . 3%) . 
Use on beef cattle, dry dairy cows 
or heifers . Pour on directed 
amount from shoulders to tailhead . 
Do not use within 21 days of calving 
or 35 days of sale for slaughter. 
Do not use on calves under three 
months old or animals s tressed from 
dehorning , castration , illness , or 
over excitement . 
All cattle systemic grub treatments 
should be given in late summer or 
early fall, after the heel fly 
season is over .  
Feed t o  beef cattle , heifers or dry 
cows only . Feed at rate of 1/4 lb . 
per 100 lb . body weight for 10 
days for grubs . Feed 1/8 lb . per 
100 lb . body weight for 30 days for 
grubs and lice. Do not use after 
November 1. Do not use within 21 days 
of calving or 4 days of slaughter . 
Apply 1 fluid o z .  per 100 lb . of body 
wt . but not over 8 fluid oz . per 
animal . Do not apply within 21 days 
of s laughter . Do not treat dairy 
animals . 
Use about 1 gal . per animal . Do not 
apply within 21 days of slaughter. 
Do not treat dairy animals . Do not 
repeat for seven days . 
a Typical concentration--other concentrations available but are calculated to give animal proper dosage over treating 
period . 
South Dakota State Universi ty 
Brookings , South Dakota 
Department of Animal S cience 
Agricultural Experiment S tation 
Complying With Feed Additive and Drug Withdraw! Periods 
D.  G.  Fox , Extension Animal Nutritionis t ,  and 
J .  H .  Bailey , Extension Veterinarian 
What I t  Takes For Zero Residues Is Time 
Mos t  drugs are accumulated in excretory organs such as the kidneys and liver , 
and they are found in higher levels for a longer time in these organs than in 
other tissue . Due to a continuous excretion of the drugs from these organs , 
tissue levels are usually rapidly reduced after the drug is no longer fed or 
inj ected . The rate of excretion of a drug and its end products from animal tis­
sues mus t be es tablished before it can be considered for approval by the Food 
and Drug Administration .  Then wi thdrawal periods that are sufficiently long 
enough to permit complete or near complete elimination of the drug from animal 
tissues , milk or eggs are es tablished. Once a feed additive is approved it means 
that the FDA considers it comple tely safe for use in animal feeds without unsafe 
levels of residues occurring in the animal tissue or its products  if the with­
drawal period is observed and i t  is fed at recommended levels . 
Ways Of Complying With Withdrawal P eriods For Stilbes trol 
1 .  I f  the cattle are to b e  sold on the basis of immediate delivery. 
Supplements containing s tilbes trol should not be fed within 48  hours of 
the time the cattle are offered for sale . If this turns out to b e  4 to 5 days 
or even longer before these cattle are actually shipped , daily gains may b e  reduced 
due to not feeding s tilbes trol during this period . Removing s tilbes trol for 
only a few days would probably not be noticeab le , and over a period of 10 days 
to 2 weeks the loss in gain might b e  2 to 3 pounds . In mos t  cases the marketing 
advantage gained by flexibility of the delivery date of the cattle would probably 
offset any loss in gain resulting from early removal of stilbes trol from the 
ration . 
The effects of removing all of the supplement for several days or weeks 
would depend on the situation . A protein deficiency in the ration would not 
l ikely affect performance wi thin a day or two but could affect gains and feed 
efficiency af ter a few days , depending on the composition of the other ration 
ingredi ents and the rate of gain of the cattle . A ration containing a high pro­
portion of grain may b e  adequate in protein without the protein supplement during 
the withdrawal period if the cattle are only gaining near 2 pounds per day . This 
same ration would probably not b e  adequate in pro tein if the cattle are gaining 
2 . 5  to 3 . 0  lb . or more per day , however ,  and a protein supplement without s tilbes trol 
s imilar to the one that was used prior to the wi thdrawal period should be sub­
s ti tuted if the withdrawal period turns out to be several days or weeks . 
2 .  Topping out lots . 
I f  a particular lot of  cattle is b eing topped out , a supplement without 
s tilb es trol similar to the one b eing fed should be substituted and fed to the 
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entire lot of cattle for two days before removal of those to be sold . The regular 
supplement with s tilbes trol can again be fed until more cat tle are to be sold 
from that lot . 
I f  none of these possibilities will be satisfactory for your operation , 
another alternative is to implant rather than feed s tilbes trol . Research has 
shown the b enefits are similar whether s tilbes trol is fed or properly implanted . 
In addition , implanting offers greater flexibility in protein supplement and 
at the present time the feeder would not be confronted with the withdrawal problem. 
3 .  Handling withdrawals when MGA is fed . 
Withdrawal of  MGA for longer than 48 hours before shipping may cause dif­
ficulties as MGA-fed heifers may come in heat 3 to 5 days after removal of the 
MGA from the ration . I t  is probably advisable to s tay close to the 48-hour wi th­
drawal period when feeding MGA to avoid problems such as excess shrinkage and 
handling problems that might occur by having a large proportion of  the heifers 
in heat at one time . 
Remember that cattle are considered food in transit once they are on the 
truck , which means they mus t be free of residue at this point . Also , remember 
that those odd lots of cattle or that s teer given an inj ection and then sent 
to s laughter a few days later can get a producer in trouble as quickly as can 
cattle fed to finished weights . The FDA is going to incr�ase testing for residues . 
Thus , it  is important for each producer to observe the withdrawal periods to 
avoid economic loss if residues are found in his cattle and to insure continued 
use of drugs and feed additives by the cattle feeding industry . 
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WITHDRAWAL TIMES FOR DRUGS AND FEED ADDITIVES COMMONLY 
USED FOR BEEF CATTLE 
FEED ADDITIVES 
S tilbes trol 
MGA (Melenges trol Acetate) 
Aureo S-700 
Chlortetracycline (Aureomycin) 
More than 349 mg . per head per day 
Less than 349 mg . per head per day 
Oxytetracycline (Terramycin) 
Zinc Bacitracin 
Sulfa Drugs 
Ronnel ( Trolene) 
5 . 5% in b lock 
0 . 25% in feed additive supplement 
6% in feed additive supplement 
Thiabendazole (Thibenzole) 
Famphur 
1 . 1  mg . / lb . b ody weight for 30 days 
2 . 3  mg . /lb .  body weight for 10 days 
IMPLANTS 
S tilbes trol 
Synovex 
Ra pi gain 
Ralgro 
INJECTABLES 
Dihydros trep tomycin 
Oxytetracycline ( Terramycin) 
Tylosin 
Penicillin 
Erythromycin 
Sulfonamides (also orally) 
a Unless o therwise directed . 
WITHDRAWAL TIME 
48 hours 
48 hours 
7 days 
48 hours 
0 
0 
0 
10 days 
21 days 
28 days 
60 days 
3 days 
4 days 
4 days 
MINIMUM TIME FROM IMPLANT 
TO SLAUGHTER 
129 days 
60 days 
31 days 
65 days 
WITHDRAWAL TIME 
30 days 
10 days 
8 days 
5 days 
48 hours 
10 days 
Be sure to read the labels for the specific drug as these withdrawal times 
are subj ect to change . 
